Study of the bacterial flora of the upper respiratory tract of the dog and cat by Shetty, K. S.
49. STUDY OF TIE BAC1ERIAL FLORA 
OF THE UPPER RESPIRATORY TRACT OF 
'LEE DOG AND CAT . 
by 
K. S. SIETTY, G.M.V.C. 
Thesis presented for the Degree of 
Doctor of philosophy, university of 
Edinburgh , 1948 . 
C O N T E N T S 
Rage 
INTRODUCTION 1 
ART I -D OG 
HISTORICAL SURVEY 5 
SOURCE OF ìvATERIAL AND METHOD OF COLLECTION 26 





b. Haemolytic streptococci 64 
c. Non -haemolytic streptococci 82 
d. Neisseria (Gram -negative cocci) 88 
e. Haemophilus bronchisepticus 94 
f. Coliform bacilli 99 
g. Diphtheroid bacilli 102 
h. Anthracoides (Bacillus Subtilis group) 106 
i. Bacterium alkaligenes 109 
j Bacillus of Friedländer 114 
k. Haemophilus caris 118 
1. Proteus sp. 122 
m. Leptotrichia sp. 126 




PART II--- CAT 
Page 
HISTORICAL SURVEY 185 




ACKN OWLET GTVVNTS 216 
REFERENCES 217 
000 
TÿDEX OF TABLES 
PART I - D O G 
Table page 
Ia. Description of the normal dogs 29 
Ib. Description of the sick doge. 31 
IIa. Absolute and relative frequencies of 
various organisms in the nose, naso- 
pharynx and tonsils of normal dogs 42 
lib. Absolute and relative frequencies of 
various organisms in the nose, naso- 
pharynx and tonsils of sick dogs 44 
III. Summary of the incidence of different 
organisms in normal and nick dogs 45 
IV. Summary of the incidence of different 
organisms in the nose, nasopharynx and 
tonsils 46 
V. Percentage carrier rates for Staphylo- 
cocci in relation to Coagulase-pòsitive 
strains 52 
VI. The frequency of Staphylococci in the 
nose, nasopharynx and tonsils 52 
VII. Summary of the characteristics of 
Staphylococci isolated from normal dogs 55 
VIII. summary of the characteristics of 
Staphylococci isolated from sick dogs 56 
IX. Summary of the characteristics of 
Staphylococci isolated from normal 
and sick dogs (combined) 57 
Index of Tables . 
Table 
X. Comparison between the coagulase- 
positive and coa ;ulase- negative strains 
of : tta_Phy: c c ci 59 
X.I. Characteristics of Staphylococci 61 
XII. percentage carrier rates for haemo- 
lytic streptococci. 
XIII. The frequency of haemolytic strepto- 
cocci in the nose, nasopharynx and 
tonsils. 67 
XIV. Number of strains and groups of haemo- 
lytic streptococci from normal and 
sick dots (combined). 69 
xV. Number of strains and groups of haemo- 
lytic streptococci from normal dogs. 70 
XVI. Number of strains and groups of haemo- 
lytic streptococci from sick dogs. 70 
XVII. The incidence of different groups of 
haemolytic streptococci in normal and 
sick dogs. 71 
XVIII. Biochemical reactions of group G 
strains of haemolytic streptococci 75 
XIX. Biochemical reactions of group L' 
strains of haemolytic streptococci. 7)73 
XX. Biochemical reactions of group t; 
strains of haemolytic streptococci 78 
XXI. Biochemical reactions of group L 
strains of haemolytic streptococci 79 
pa ge 
67 
Index of Tables 
Table page 
XXXIV. The frequency of Conform bacilli 
in the nose, nasopharynx and 
tonsils 100 
LaV, Biochemical reactions of Con- 
form bacilli 101 
XXXVI. 2ercentage carrier rates for 
Diphtheroid bacilli in normal and 
sick dogs. 103 
XXXVïl. The frequency of Diphtheroid bacilli 
in the nose, nasópharynx and tonsils l05 
XHXVIII. The frequency of B. subt ili s group 
in normal and sick dogs. 107 
XIx. Biochemical reactions of B. 
subt ills group 108 
XL. Percentage carrier rates for 
Bacterium a lkaligenes in normal and 
sick dogs. 110 
XLI. The frequency of Bacterium alka -- 
ligenes in the nose, nasopharynx and 
tonsils 110 
XLII. Biochemical reactions of Bacterium 
alkaligenes 112 
XLIII. The incidence of Friedhnderts 
bacillus in the upper respiratory 
tract of dogs 116 
XLIV. The frequency of Friedländer t s 
bacillus in the nose, nasopharynx 
and tonsils 116 
Index of Tables 
Table Pag_ 
.;LV. Biochemical and other character- 
istics of lriedlanderts bacillus 117 
.VI. Percentage carrier rates for H.canis 
in normal and sick dogs 121 
XLVII. The frequency of H. canin in the 
nose, nasopharynx and tonsils_ 121 
ulu li. Biochemical reactions of Bacillus 
proteus 123 
XLIX' Percentage carrier rates for Proteus 
bacilli- in normal end sick dogs 125 
L. The frequency of Proteus bacilli in 
the nose, nasopharynx and tonsils 125 
LI. Percentage carrier rates for Lepto- 
trichia sp. in normal and sick dogs 133 
LIT. The frequency of Leptotrichia sp. in 
the nose, nasopharynx and tonsils 133 
LIII. percentage carrier rates for un- 
identified group (a) organisms in 
normal and sick dogs 13.7 
LIV. The frequency of unidentified group 
(a) in the nose, nasopharynx and 
tonsils 137 
Lid.. Percentage carrier rates for un- 
identified group (b) in normal and 
sick dogs 141 
LVI. The frequency of unidentified group 
(b) in the nose, nasoharynx and 
tonsils 141 
Index of Tables 
Table. Page 
LVII. Percentage carrier rates for un- 
identified group (c) in normal and 
sick dogs 
LVIII. The f re ,:uenc y of unidentified group 
(c) in the nose, nasopharynx and 
tonsils 
LIM. Biochemical reactions of unidentified 
group (c) 




LX. absolute and relative frecuencies of 
various organisms in the nose, naso- 
pharynx and tonsil. 191 
LXI. Characteristics of Staphylococci 193 
LXII. Biochemical reactions of haemolytic 
streptococci (group G) 194 
LXIII. Characteristics of the "Influenza 
group bacilli" 197 
LXIV. Biochemical reactions of pasteurella 
septica 200 
LXV. Biochemical reactions of non- 




The scarcity of information concerning the 
normal bacterial flora of the mouth and upper 
respiratory tract of the various domesticated animals 
has been the subject of recent comment by Veterinary 
Sur-gcons, ariainE out of ;queries regarding the 
possible carrier rate amongst animals of organisms 
pathogenic to those animals and also, in the case of 
pet animals, as to the possibility of their carrying 
and transmitting infections to their owners. 
In 1941, Francis, While summarising the Public 
Health Report on the study of the bacterial flora of 
the nasopharynx of individuals of the population in 
London and Louth-East England (Straker , Bedford, 
Loy-ell and Rosher, 1939) , drew the attention of 
veterinary research workers to the f eot that there 
had been no adequate in7estigotion of the bacteria 
normally present in the nasophaarynx of any species of 
domestic animals, or of the factors which affected 
the carrier rate. He pointed out that a study of 
such a nature would be of obvious value in several of 
the respiratory diseases of domestic animals, 
particularly of those affecting young animals kept 
under intensive conditions. Bosworth (1947) Quoted 
the need for an adequate survey of staphylococci in 
dogs in normal health and sickness, Levi (1946) 
thought/ 
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thought that a detailed study of the normal inhabit- 
ants of the na sopharynl_ of the cat would be of value 
in interpreting bacteriological findings in cases of 
"snuffies". much has been said in recent years 
about the incidence of haemolytic streptococci. in 
dogs and their pathogenicity (pilot, Bïiick, Davis and 
Eastman, 1936; Hare and = ry, 1935; Stafseth, 1940; 
Hare, 1946,; and Carside , 1947) , but the f re auenc ie s 
of these organisms in relation to other possible 
pathos, ens have not been studied. 
Taking these factors into consideration, it was 
decided to make a general survey of the various 
organisms present in the upper respiratory tracts of 
dog's and cats. These anirlals were chosen because of 
the facilities available for the collection of material 
(Clinical Department attached to the Royal (Dick) 
Veterinary College, Edinburgh) , but an important 
factor which weighed too in selecting these two species 
of animals, was the Public Health aspect. It was 
thought that the results of this investigation would 
provide information as to whether or not these animals 
were frequent carriers of hlunan pathogens. In modern 
society the dog and cat have become such household pets 
that they are fairly considered as members of the 
family, having free access practically to everything 
and to every piece in their masters' homes, so that 
if these animals harbour any of the human pathogens, 
transmission to Duman beings may be easily accomplished 
Several reports regarding the high i're"uency of 
haemolytic/ - 
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haemolytic streptococci in the throats of dogs, 
stated above, repeated reports in the medical 
literature of Pasteurella infection in man following 
cat bites and, -in one instance, dog bite (napel and 
Holm, 1930; Schenk, 1938; alli__, 19.42; ii.11ott et al, 
1944; and Hausman and Tully, 1945), and the cases 
recorded. of tularaemia following cat bites (Smiles, 
1931; Collins, 1933 -34) specially influenced this 
aspect of the study. 
-4 - 
P P T I - D OG 
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HISTORICAL SURVEY 
Early information as to the bacterial flora of 
the nasopharynx of the dog all accrued as a, result of 
investigations into the aetiology of canine distemper, 
Millais (1390) , during his experiments to 
discover the pathogenic micro- organisms of distemper, 
studied eight young dogs affected with the disease 
and cultivated from the nasal discharges a long 
bacillus which liquefied gelatin, the growth 
depositing itself as a whitish scum. Finally, when 
the whole of the gelatin was liquefied, flakes 
gathered at the base and, if stirred, appeared to be 
of a ropy consistency. ilong with the bacillus he 
also found a micrococcus distinguished by its 
ability to liquefy gelatin in all cases that died of 
distemper with pneumonic complications. This 
organism, he found in the lungs, liver, spleen, 
trachea and nasal mucosa, and he presumed it to be 
the cause of the lung lesions, while the two 
organisms combined caused pneumo- distemper. He 
claimed to have produced distemper in two young dogs 
by syringing the nasal fossae with cultures of his 
bacillus, but he did not describe his organisms in 
any more detail. 
The next worker in this field was Galli- 
Valerio (1896, 1908), who cultivated a motile, oval 
bacillus from the respiratory tract, brain and 
spinal/ 
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spinal cord of dos which had died of distemper. 
On cultivation, this organism produced gas in 
gelatin stab with liquefaction and did not coagulate 
milk. It formed a dense turbidity in peptone broth 
at 18° to 29 °C. in 24 hours and, after some aayst 
incubation, white flocculi appeared at the bottom of 
the tube. It grew readily on potato, but had no 
action on any of the carbohydrates and did not form 
indole . 
In his first paper, Valerio stated that his 
organism was Gram -positive and that it had a small 
spore, but subsequently he retracted his statement 
and recorded that it was Gram -negative and had no 
spore. The spores erroneously observed, he said, 
were involution forms. 
Inoculations with cultures of this organism 
subcutaneously, intravenously and directly into the 
lunes of dogs from five to eight years old neither 
produced symptoms of distemper nor any other severe 
reaction, whereas cultures injected into a young dog 
about six I:_onths old produced the disease, with 
typical symptoms, in eleven days and caused the 
death of the animal nineteen days after the 
inoculation. 
Two youn dogs placed in the same cage in which 
these dogs had been kept, and which had not oeen 
disinfected, became infected and showed typical 
symptoms of distemper. 
-7- 
In his paper on the bacteriology of distemper, 
Jess (1899) stated that he had cultivated from the 
nasal secretion of infected dogs a Gram -positive, 
motile, small bacillus measuring 1.8 - 2. 3 1kx 0.6 -0.9µ. 
producing dense turbidity in broth. with pellicle 
formation, and forming a dull grey film on agar. 
He found this organism pathogenic to dogs, cats and 
guinea pigs, and he was able to produce distemper 
experimentally with the culture of this organism. 
Copeman (1900) isolated from the nasal secretion, 
'tracheal mucosa and exudation from the lungs of dogs 
died of distemper, a small Gram negative cocco- 
bacillus which in smears from broth cultures not in- 
frequently formed chains, sometimes of considerable 
length. It grew readily on surface agar at 36 °C. 
forming greyish, glistening, circular colonies. 
In broth it caused at first general turbidity and 
later granular deposit at the bottom of the tube, 
leaving the supernatant fluid clear. It did not 
coagulate milk. On potato it grew with difficulty, 
but after some days' incubation a moist- looking 
streak of a pale buff colour was observed. Growth 
in gelatin was slow without liquefaction. 
One cubic centimeter of the broth culture 
injected subcutaneously into a dog weighing 7 kilos 
induced an attack of distemper which terminated 
fatally in about a week after the inoculation. He 
claimed/ 
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claimed to have conducted such .experime.nt s on 
several dogs. 
In 1901, 1906, and again in 1907, Ligniéres 
claimed to have isolated from the nasal discharge as 
well as the blood and internal organs of dogs, 
generally in the early stages of distemper, an 
otganism which belonged to the Pasteurella group. 
He described it as a small Gram-negative, non-motile, 
coccobacillus vhich readily assumed pleomorphic and 
involution forms. It did not grow on potato, formed 
no ineole , produced no change in milk, and had no 
action on any of the carbohydrates. It did not 
liquefy gelatin. In neutral or slightly alkaline 
broth, it grew better, for acidity prevented its 
growth. Broth cultures did not show the character- 
istic properties of the Pasteurella - a uniform 
turbidity - but produced instead flocculi formation 
with clear supernatant fluid; a small amount of serum 
added to the broth improved the growth. 
Subcutaneous injection of mice with 0.25 -0.5 Xl. 
of broth culture often had no effect, causing at most 
a swelling at the site of injection. . In other cases 
death occurred after two to four days. Intra- 
peritoneal injections were lethal within twenty -four 
hours. One cubic centimeter of broth culture 
inoculated intraperitoneally killed guinea pigs 
within twenty-four hours. Five cubic centimetres 
subcutaneously/ 
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subcutaneously killed them in two days. Rabbits 
died within twenty -four to forty -eight hours after 
intravenous, subcutaneous or intraperitoneal in- 
jection of 1 c.c. broth culture. From his 
experimental inoculation of this bacillus into 
susceptible dogs, Ligniéres concluded that the more 
typical symptoms of distemper, such as gastro- 
enteritis, erythema, pericarditis and pneumonia, 
resulted when the organism was introduced intra- 
venously. subcutaneous inoculation into young dogs 
of one to two cubic centimeters of broth culture 
induced within twenty -four hours a severe local 
edematous swelling with, later, the formation of pus 
and frecuently a fatal issue through the development 
of septicemia. By placing sick and healthy dogs 
in contact, the latter were infected. The disease 
could not be produced by feeding animals on milk to 
which pure cultures of the organism had been added. 
Lignieres also reported the isolation on two 
occasions from the lung lesions of distemper dogs of 
Bacillus ozaenae foetidus of Perez, which he thought 
was the cause of pneumonic complications, while the 
Pasteurella organism was the primary invader. 17' e 
did no, however, confirm this theory to any degree 
of satisfaction. 
Von Wunschleim (1905) also in his investigation 
into the aetiology of distemper obtained from the 
nasal/ 
-lo- 
nasal secretion, heart blood and exudate from spleen 
and kidneys of dogs which had died of distemper, a 
Gram -negative, non- sporing, non -motile short bacillus 
0.75 - 1.5,G4 x 0.3 - 0.5,44, with rounded ends which 
exhibited polar staining. 
The growth on asar was white, diffuse and 
opalescent. In broth there was diffuse turbidity 
and often pellicle formation. On potato brownish 
growth -:as seen. i;silk was not clotted, indole was 
not formed and gelatin was not liquefied. The 
action on carbohydrates was not stated. 
The organism was pathogenic to mice, rats, 
guinea pigs, hens, rabbits, pigeons, dogs, and cats. 
The author claimed to have produced the clinical 
picture of the catarrhal and nervous forms of dis- 
temper by inoculation of the culture into susceptible 
dogs. He believed that the organism belonged 
morphologically, biologically and culturally to the 
group causing haemorrhagic septicaemia and so he 
called it Bacillus canicidus. 
Heuer (1906) isolated from the nasal discharges, 
lungs and heart blood cf dogs dead of distemper, 
Staphylococcus aureus and albus and a short, small, 
non -motile Gram -negative bacillus producing a fine 
white growth on agar, slightly clouding broth with 
granular sediment and stringy masses. The organism 
did not liquefy gelatin; its growth on potato was 
very poor and it produced only slightly acid reaction 
in litmus milk. 
Heuer, however, studied only three dogs and, 
further, the animal experiments he conducted were too 
few to warrant any conclusion as to the identity and 
pathogenicity of the organism. 
The descriptions of the recovered organisms given 
by these early workers are too inadequate to allow of 
any definite conclusions regarding the species to 
which they belong. 
The organism of Tess compares favourably with 
B. bronchisepticus in its morphology and other 
characteristics, except for its Grata- positive staining, 
but it is possible that he too had coEmitted the same 
mistake as Valerio (loci.. cit.) , who also stated at 
first that his organism was Gram -positive, but 
subsequently recorded it as Gram -negative. 
It is difficult to assess the clai_:_s of Lignieres 
and -Von wunschleim that their organisms were of the 
Pasteurella type, as their cultural and even the 
biochemical characteristics given in one case are not 
satisfactory to croup them as such. Further detailed 
study on similar lines made subsequently by other 
workers never gave any indication of the presence of 
haemorrhagie septicaemia organisms in distemper cases. 
In his extensive study of canine distemper, with 
special reference to its bacteriology, Ferry (1910, 
1911, 1912) recorded the isolation of Bacillus 
bronchisepticus from the respiratory tracts of eighty- 
six dogs out of a total of ninety -three affected with 
distemper/ 
distemper, and studied the organism in detail. .t 
first he named this organism 3acillus bronchicanis, 
but subsequently he found that the same organism was 
the cause of a severe infection among other laboratory 
animals. In an epizootic which destroyed many guinea 
pigs, a number of rabbits and monkeys, this same 
bacillus was isolated, generally in pure culture, from 
the respiratory tract and frequently from the blood. 
In view of the isolation of this bacillus from the 
blood in 26.5 per cent. of his cases of canine dis- 
temper and in 33.7 per cent. of the fatal cases among 
other laboratory animals, he changed the name of this 
organism to Bacillus bronchisepticus. 
Ferry described the organism as a. Gram -negative, 
non- sporing, short, narrow bacillus, usually found 
singly, but often in pairs. In liquid media it ' 
sometimes appeared in long chains. It did not stain 
well by Gramts stain, but stained best with Lc3fflerts 
methylene blue , with which characteristic bipolar 
staining occurred. The organism was "active and 
progressively motile ". on agar plates after twenty - 
four hours at 37 °c. the colonies were exceedingly 
small, not much larger than a pinpoint, translucent 
and slightly raised. After forty -eight hours they 
had increased to pinhead size, were round, convex, 
smooth, amorphous and translucent. after seven days 
the colonies were much larger and thicker with a. 
gru_nose/ 
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grumose centre and undulate edge. The bacillus grew 
readily at room temperature in gelatin stab, but 
caused no liquefaction of the medium. It had no 
action on any of the carbohydrates and it produced 
no indole. Its distinctive cultural characteristics 
were especially revealed when grown on litmus milk 
snd on potato. It caused no change in the milk 
medium after twenty -four hours' incubation at 37 °C 
but after seventy -two hours the upper half of the 
medium assumed a deeper blue colour which extended 
through the whole tube in five days. After fourteen 
days the colour had entirely disappeared from the 
bottom of the tube, and in the upper portion had 
become a darker blue. On potato medium after twenty - 
four hours' growth at 37 °C. a rather thick raised 
growth appeared, which was sticky and light tan in 
colour and emitted a decided stale odour. After 
forty -eight hours the growth had become thicker, 
shiny and a darker tan, with a darkening of the 
medium. sera from dogs with distemper always 
agglutinated this bacillus, .While that from normal 
dogs contained no specific agglutinin. 
Ferry was satisfied that he had produced the 
disease experimentally by the inoculation of living 
cultures of this bacillus into susceptible dogs. 
Also, by injecting cultures into the trachea of 
puppies he was able to produce in several instances 
the classical symptoms and lesions of distemper. 
-'erry/ 
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Ferry claimed that this bacillus was the primary and 
essential aetiological factor in canine distemper. 
One -fourth to one whole agar culture of the 
organism, when injected subcutaneously into cats, 
dogs, rabbits, guinea pigs, rats, mice and pigeons, 
produced death only of mice, but when injected intra- 
peritoneally into these animals, all died, except . 
the rabbits, in one to three days with purulent 
peritonitis, the organism being recovered in all 
cases from the peritoneal exudate and respiratory 
tract, and in a few cases from the heart blood, liver 
and spleen. 
Ferry reported that he had killed and autopsied 
a large number of normal dogs, but he was able to 
recover the organism only from three dogs, which he 
presumed had been exposed to natural distemper. He 
was of the opinion that B. bronchisepticus was not 
the normal inhabitant of the respiratory tracts of 
dogs. 
Entirely independently of ]erry, this same 
bacillus was isolated from cases of distemper in 
dogs by LioGowan (1911, 191,24. In an epizootic 
characterised chiefly by catarrhal respiratory 
symptoms and occurring among a considerable number 
and variety of ani_als in the laboratories of the 
Royal college of physicians, Edinburgh, this investi- 
gator i olo ted a bacillus culturally and biologically 
identical with B. bronchisepticus of Ferry. The 
disease/ 
disease, as it occurred in dogs, was characterised 
by distemper - like symptoms, such as purulent di scharg 
from the eyes and nose, coughing and vomiting, 
diarrhoea, fever, abdominal rash, emaciation, 
paralysis and chore <a. Cats were especially suscept- 
ible to the disease and were found dead or dying with 
catarrhal symptoms. From thirty -two out of forty- 
two dogs and from sixty -five out of sixty -seven cats 
showing symptoms, he isolated this bacillus without 
difficulty from the mucopurulent nasal discharge, the 
trachea or lungs, but not from the blood. He also 
recovered it from sixteen rabbits, seven guinea pigs, 
a goat, a monkey and two ferrets, most of which 
showed some symptoms of respiratory catarrh. 
laboratory assistant who was constantly handling 
rabbits and guinea pigs and had suffered for over a 
year with a severe nasal catarrh proved to be 
harbouring this bacillus in pure culture in the nose, 
but attempts to recover this bacillus from tail other 
cases of catarrh among laboratory workers proved 
fruitless. LcGowan also recorded two cases of 
experimental distemper induced by the introduction of 
cultures of his bacillus into the nasal passages of 
susceptible dogs, in one of Which a severe attack of 
distemper occurred, ending with convulsions and 
paralysis. 
He subsequently isolated the same organism from 
the nose of one of the five laboratory dog 
nrA sLU!]ab1y / 
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presumably in contact with infection, but failed to 
find it in any one of nine dogs from outside sources. 
Torrey and Rehe (1913) studied about one hundred 
and fifty dogs of which ninety were known to have 
been infected with distemper and Which were in 
various stages of the disease or dead of the infectio 
They were able to isolate 3. bronchisepticus from the 
nasal discharge, Dings, larynx and trachea from 
sixty -five of these animals. Of the sixty -five 
positive cases, the organism was also present in the 
liver in 30 per cent., in the spleen in 20 per cent., 
in the kidney .in 16 per cent., and in the blood in 
6 per cent. of cases. These workers were also able 
to induce distemper in susceptible dogs by experi- 
mental inoculations and by blowing the dried 
organisms in infected dust into the nasal passages. 
The strains of these organisms isolated from 
sixty -five cases revealed pn absolute uniformity in 
cultural reactions, except in their reaction to one 
test; only 13 per cent. of the strains reduced 
nitrites to nitrites, while 87 per cent. had no 
reducing :action. 
While Ferry claimed the isolation of this 
organism from the blood of about 30 per cent. of his 
positive cases, and while McGowan denied having found 
it in the blood in any instance, Torrey and Rehe 
recorded its isolation from the blood of about 5 per 
cent/ 
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cent. of their positive cases. These. workers agreed 
with Ferry that the trachea was the most probable 
seat of infection, but they did not underestimate the 
importance of the presence of this bacillus in the 
nasal discharge, even though they were unable to agree 
with McGowan that the infection was primarily in the 
nose. 
Torrey and Rahe also made an effort to investi- 
gate the presence of B. bronchisepticus in the tissues 
of normal dogs. For this purpose they selected 
apparently healthy and normal dogs and divided them 
into three groups:- 
a. Those Which were known not to have been exposed 
to distemper. 
b. Those whose history was not known. 
c. Those whose immunity to the infection had been 
proved by exposure. 
Two puppies classified under the first group, 
which had never shown any symptoms of aistemper. and 
which had been carefully isolated for ten weeks before 
being killed, did not show the presence of B. bronchi - 
septicus in the cultures made from different parts, 
such as nose, trachea, lungs, blood, liver, spleen, 
et.c. Three dogs belonging to the second group were 
similarly studied, but from none of them was the 
organism isolated. Twelve dogs belonging to the 
third group were studied; only three of them 
harboured this bacillus, in two cases in the respira- 
tory/ 
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tory tract and in one instance in the spleen alone.. 
So, Ferry, McGowan, Torrey and. Rehe, working 
independently and contemporaneously, arrived at the 
conclusion that B. bronchisepticus was the primary 
aetiological factor in distemper in dogs, cats, 
rabbits, ferrets, guinea pigs, and monkeys, and it 
was found predominantly in the respiratory tracts of 
such animals. 
This view was not shared by Hardenburgh (192ú) 
who studied the importance of 3. bronchisepticus in 
relation to distemper, and after a dispassionate 
survey of the claims made for it, coupled with the 
results of his own extensive and careful experiments, 
was unable to regard it as the primary aetiological 
agent, a conclusion vindicated by the brilliant work 
of Dunkin and Laidlaw (1926) and baidlâw and Dunkin 
(1928) , who proved beyond doubt that the primary 
cause of distemper was a filtrable virus, whilst 
B. bronchisepticus was a secondary infective agent 
responsible for the involvement of the lungs. 
This organism has in recent years been included 
in the Brucella group, whose type species, Jr. 1,_eli- 
tensis, it resembles in both individual and colonial 
morphology and in its inability to ferment carbo- 
hydrates. Wilson and files (1946) , however, prefer 
to include it in the genus Haemophilus, at least 
provisionally, in view of its conspicuous degree of 
antigenic/ 
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antigenic similarity to Haemophilus pertussis and to 
.its toxin production rendering it capable of produc- 
ing lesions in guinea Digs similar to those produced 
by H. pertussis in rabbits and puppies (=allory, 
Horner, and Henderson, 1912; Smith, 1913) , while the 
lesions produced by B. bronchisepticus in the lungs 
of rabbits are similar to the lung lesions of human 
whooping cough (Rhea, 1l5) . Further, both R. per - 
tussis and 3. bronchisepticus are natural parasites 
of the upper respiratory tract. 
Referring to other organisms in the upper 
respiratory tract apart from H. bronchisepticus, 
Hamilton Kirk (1922) records that according to the 
information received by him from the superintendent 
of a well -known English research laboratory (name not 
given) , the organisms isolated from the nasal dis- 
charge of a large number of cases of distemper in 
dogs were one or more of the following: staphylococcu 
aureus and albus, Bacterium coli communis, pneumo 
coccus, Streptococcus maximus, and Bacillus bronchi- 
septicus. 
According to Brumley .(1938), the most common 
organisms found in the tonsils of dogs and cats are 
streptococci and staphylococci, which ihultiply 
rapidly in the tonsils, bringing about tonsillitis. 
Severe forms of pharyngitis are occasionally seen in 
week -old puppies and kittens, in some cases amounting 
almost/ 
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almost to an enzootic affecting the entire litter. 
The most common organisms found in such cases are 
streptococcus and Bacillus necrophorous. 
Perez (1901, 1913) , while engaged in the study 
of ozaena in human patients at the pasteur Institute 
of Paris, was informed by Lignferes (loc. cit.) that 
on two occasions he had isolated from the respiratory 
tract of dogs affected with distemper the cocco- 
bacillus foetidus ozaenae, which Perez had isolated 
from Ozaena patients and thought to be the cause of 
that malady. Being interested in this information, 
Perez studied the nasal cavities of other animals, 
such as horses, donkeys, pigs, sheep, monkeys, 
poultry, fish, and frogs, but did not find the 
organism in any of them. He isolated it only in the 
saliva and nasal mucosa of one normal dog out of the 
six he studied. He claimed that dogs were the 
carriers of this organism in the saliva and nose, and 
that they, particularly sick ones in which these 
organisms were found in predominant numbers, were 
highly infective to man. He did not state the 
number of healthy and sick dogs he studied in all. 
The Cocco- bacillus f'oetidus ozaenae of Perez 
(Perez t s bacillus) is a small Gram-negative, 
sluggishly motile organism, growing in broth with 
characteristic nauseating odour. It 'produces 
indole in peptone water and ferments only .glucose 
with the production of acid and gas. It has now 
been/ 
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been assigned to the proteus group, even though it 
does not liquefy gelatin. It is found. associated wits 
ozeena, but it is doubtful whether it is the primary 
causal organism of that disease (Leckie and McCartney, 
194E a.). 
In 1936, Pilot, Buck, Davis and .Eastman, in their 
investigations into the relationship of the haemo- 
lytic streptococci to tonsillar infection and the 
incidence of similar streptococci in the tonsils of 
normal dogs, recorded that haemolytic is strept ococ c i 
were constantly present in the tonsils of apparently 
healthy dogs. They occurred_ in predominant numbers 
in acute ' tonsillit is and were also secondary invaders 
in the broncho -pneumonie of distemper. 
ally, the organisms were capable of producing acute 
tonsillitis when freshly isolated strains were 
swabbed on to the surface of dogs' tonsils. A human 
strain (Streptococcus epidemical), on' the other hand, 
failed to produce a reaction. The authors were of 
the opinion that the streptococci from dogs conformed 
to the animal type and differed from the human ones. 
The same authors, by examining the excised tonsils of 
fourteen adult dogs and tonsillar swabs from thirteen 
young dogs, found 77.7 per cent. of the tonsila 
carrying haemolytic streptococci, while the positive 
cases were very high (92.3 per cent.) in young dogs 
when: considered separately. The strains were 
neither definitely identified nor grouped. 
-22- 
Eastman (1930 also recorded the occurrence ,of 
tonsillitis in dogs with manifestations of enlarged 
tonsils, often with exudate and fever, and found the 
cause to be haemolytic streptococci. These strains 
also were not grouped. 
Hare and Fry (1938, a û b) in their comprehen- 
sive survey. of the infection of dogs by beta- 
haemolytic streptococci, vL ile describing various 
syndromes caused by these Organisms, such as adenitis 
sterility, se -,t icaemia , etc., stated that beta 
haemolytic streptococci were also responsible for 
tonsillitis and pharyngitis in adult do s and puppies 
According to these authors, the strains isolated 
from dogs belonged mainly to Lancef ield's serological 
groups. G and c, while strains from groups A, 3, D, 
and E were occasionally nut with. On one occasion 
the authors had isolated from 128 bitches, dogs and 
whelps beta -haemolytic streptococci of the following 
groups: 
88 group G; 20 group C; 5 group r; 4 group D; 
2 group ü, and 9 undetermined.' . 
Vaisberg and Patchogue (1938) also recorded a 
case of acute haemolytic streptococcal tonsillitis 
in a two -and -a -half year old Scottish terrier bitch 
with ,secondary staphylococcus infection involving 
the skin, middle ears, foot pads and vagina. 
In 1940, Stafseth isolated haemolytic strepto- 
cocci from the tonsils of five young cocker spaniel 
puppies/ 
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puppies sowing severe tonsillitis with mucopurulent 
discharge from the crypts, and also examined the 
swabs from the tonsils of five apparently healthy 
puppies in the same kennel, finding that three of 
them harboured haemolytic micrococci, one, haemo- 
lytic streptococci, and one, both of these organisms. 
These strains also were not grouped. 
Linett and Ellis (1940) studied stye-- ,Dtococcal 
infections in dogs with special reference to genital 
infections in bitches and the ensuing mortality in 
puppies, and recorded the presence of these organism 
not only in the vagina and milk of bitches but also 
in the tonsils and prepuce of the male. The 
majority of the strains isolated fell into group G 
and a few fell into group C. 
are (1946) studied four hundred cases of 
infection with beta -haemolytic streptococci in dogs 
extending over a -period of ten years. He frequentl 
isolated these organisms from the tonsils and 
pharynx of whelps which had died within three days 
after ,birth, and also from the tonsils of adult dogs 
with tonsillitis. Lost of the strains isolated 
belonged to Lancef ie.ld's group G and a .few to group 
Hare does not agree that beta -haemolytic 
streptococci are recoverable from the tonsils of 
healthy dogs, but is of the opinion that such 
positive cases are the cyclical naning phases of 
chronic infection. 
- 24- 
In his study of the haemolytic streptococci in 
various species of domesticated anim ,.ls , Garside 
(1947) recorded the results of his two surveys of the 
incidence of haemolytic streptococci in the throats 
of the general dog population. In one, the examina- 
tion of the tonsils of one hundred dogs attending the 
out- patient clinic of the Royal (Wick) Veterinary 
College revealed 34 Per cent. positive cases. In 
another survey at a different time of the year, a 
similar number coming from the clinic of a private 
practitioner in Edinburgh were examined, and 60 per 
cent. were found positive. few of these strains 
were grouped and found to belong to group G. 
Bosworth (1947) , discussing the question as to 
whether the presence of staphylococci in the tonsils 
of dogs could be held responsible for chronic ill - 
health associated with mild widespread pustular 
dermatitis, stated that the records of the Royal 
Veterinary college, London, indicated that staphylo- 
cocci were not present as commonly in tonsil swabs 
as streptococci, but they were occasionally met with. 
Haemolytic strains of staphylococci had been 
isolated from throat swabs of dogs with enlarged 
phiiiikbig&ii and cervical lymphatic glands, from the 
throat swabs of a dog with furunculosis, and also 
occasionally from throat. swabs in cases in which it 
seemed/ 
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seemed unlikely that the tonsil was playing any 
part in the disease observed. Bosworth admitted 
that no adequate survey of staphylococci in dogs in 
normal health and sickness had yet been made, and 
in the absence of such a study he was of the opinio 
that it was pre,matùre to attach significance to the 
mere ,presence of staphylococci on the tonsils, but 
it was unwise to disregard them when they occurred 
in an obviously septic focus accompanied by the 
involvement of the neighbouring lymphatic glands. 
- 26- 
SOURCE OF I':hTERIAL 1114D T,íE tri OD OF C OLïL C1` ION 
This part of the study comprised the examination 
of the upper respiratory tracts of one hundred dogs 
of different breeds and of different ages varying 
from two months up to fourteen years, as shown in 
Table Ia and Ib. Seventy -five of these ani_Leis were 
for all practical purposes considered normal or had 
at least no visible signs of any respiratory troubles, 
while the remaining twenty -five were classified as 
sick ones with one of the f ollowin c ompla,int.s : nasal 
catarrh, bronchitis, convulsions, chorea, anaemia and 
debility, mostly associated with distemper. Care 
was taken not to ,elect for study any dog which had 
received treatment in any form. 
/:ll the dogs were made available at the out- 
patient clinic of the Royal (Dick) Veterinary college. 
Sixty -seven (50 normal and 17 sick) were destroyed 
painlessly at the request of the owners, either by 
the intravenous injection of saturated solutions of 
magnesium sulphate or by the intracardial injection 
of nemúutol. Such destroyed dogs were preferred for 
examination for the obvious advantages that the parts 
could be well rubbed and a good quantity of mucus 
made available for examination. Further, it was 
found not practicable by any aevice to swab the naso- 
pharynx of a living dog satisfactorily. Even a swab 
improvised/ 
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improvised on the pattern of West's post -nasal swab 
used for swabbing the human nasopharynx was not of muc 
avail in dogs, as it was difficult to keep the mouth 
of the dog sufficiently well opened to conduct this 
operation. It was possible to take nostril swabs of 
quiet dogs, but to swab the nose of a vicious or 
nervous dog was difficult without using s oree force, 
attended by the risk of injuring the mucous membrane 
of the nasal cavity, resulting in haemorrhage, Which 
would have been resented by the owners. Swabbing of 
the tonsils was fairly easy, but here too some amount 
of force had to be used in nervous dogs. 1111 these 
difficulties were overcome by choosing destroyed dogs, 
and by that means more accurate results were expected. 
In the case of thirty -three (2b normal and B sick) 
only nose and tonsils were studied. 
As soon as the dog was destroyed, both .nostrils 
and the surrounding skin were thoroughly wiped with 
cotton wool soaked in absolute alcohol. Then a 
sterile cotton wool swab was passed through one 
nostril into the nasal cavity as far as possible , with- 
drawn and passed into the other nasal cavity in the 
same way. Then the mouth of the dog was kept wide 
open by an assistant, the tongue was pressed down, 
exposing both the tonsils, which were rubbed with a 
second swab. Again a third swab, which was slightly 
bent at the tip, was inserted behind the soft palate 
and/ 
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and passed through the nasopharynx to a depth of 
about one inch, collecting a sufficient Quantity of 
mucus from this site also. 
In living dogs, when swabbing the nose, the same 
precautions were taken in wiping outside the nostrils 
with absolute alcohol. While an assistant was 
holding; the dog with its head raised the swab was 
gently passed through the nostril into the nasal 
cavity, removed, and again passed into the other one. 
It was not possible to pass the swab far inside the 
nasal cavity, nor was it advisable to rub hard as was 
done in killeu dogs, nevertheless sufficient mucus 
was always available on the swab. Similarly, while 
qn assistant opened the mouth of the dog, both 
tonsils were touched and a satisfactory swab obtained 
The nasopharynx was not swabbed in the living; dog. 
In one dozen dogs, swabs were taken from the 
tonsils before destroying and again after destroying, 
while furthermore the tonsils of sim of them were 
excised under strict aseptic precautions and tri- 
turated with sand and saline for the purpose of 
making separate cultures and comparing, the results, 
in order to check and confirm the efficiency of mere 
swabbing of the parts. 
-29- . 
TABLE Ia. 
Description and general condition of the seventy -five 
apparently normal dogs examined. 
Dog 
No. 














5 1..íongre l 
6 Collie, cross 
7 Scottish terrier 
8 Longre 1 
9 Cocker spaniel 
10 Greyhound 
il Terrier, cross 
12 Terrier, cross 






18 Cocker spaniel 
19 Terrier, cross 
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39 Spaniel, cocker Female 3 years Living Normal None 
40 Spaniel Female 5 years Destroyed Fracture, hip None 
Al Scottish terrier, Female 13 years Destroyed Normal None 
42 Terrier, cross i:ale 2 years Destroyed Skin disease None 
43 Cocker spaniel Female 13. year Destro :Ted "teak ione 
44 Terrier, cross Male 2 years Living Normal None 
45 Collie Male 5 years -Living Normal None 
46 Terrier, cross F,ale 1 year Destroyed Normal None 
4.7 Terrier, cross iliale 18 mont.. Destroyed Normal None 
'_8 Collie :ale 15 year Destroyed ;leak None 
49 .lsat ian I. :ale 5 months Destroyed Compound fractu3Je , 
femur None 
50 Terrier, cross Female 8 months Destroyed Normal Nóne 
51 Scottish terrier Lale 3 month s Living Normal None 
52 Terrier, cross :..ale l5. year a 
; 
Destroyed Sli`ht skin dis- 
ease, weak one 
53 . isa t ian Lale 6 months Living Slightly indisposed None 
54 Labrador :dale 2 years Living Normal None 
55 Usatian Lale 2 year, Destroyed Skin disease None 
56 Terrier, cross Female 4 months Living Normal None 
57 Golden cocker Female 2 years Living Normal None. 
58 Golden cocker Female 2 years Living Normal None 
59 Cocker spaniel Lale 2 months Living Normal None 
60 Cocker spaniel ;gaie 2 months Living Normal None 
61 Poodle Female 2 years Destroyed Fracture, femur None 
62 Scottish terrier Male 2 years Destroyed Fracture, hip None 
63 Terrier, cross Laie 3 years Destroyed Skin disease None 
64 Scottish terrier Lale 2 years Destroyed Skin disease None 
65 Terrier, cross H=ale 3 years Destroyed Fracture, tibia None 
66 Terrier, cross Yale i year Destroyed Eczema None 
67 Hound Lale 2 years Living Normal None 
68 Golden retriever __ale 11 years Living Normal None 
69 Collie Female 14 years Destroyed Tumour on r&naary 
gland None 
70 Terrier, cross Lale 2 years Living ,oued None 
71 Cocker spaniel Laie 1 year Living Normal None 
72 Scottish terrier :.male 1 year Living Normal None 
73 Terrier, cross Female 4 years Living 7:oued, neck & back None 
74 Cocker spaniel Male 8 years Living wund, foot None 






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































TEC 'II JE i ND PROCEDURE 
Immediately after obtaining the swabs with the 
speci:ìens of mucus, cultures were made on the follow- 
ing media and incubated at 370C. aerobically: 
1. Five )er cent. horse blood agar plate. 
2. Chocolate agar plate. 
3. ì: _acConkey afar plate. 
4. One per cent. glucose broth. 
The swab was rubbed over a small area at the 
edge of each plate and then successive stroke inocu- 
lations were-made in the remainder of the plates by 
means of a platinum loop, the tip being charged 
several tixr_es from the area inoculated directly with 
the swab. A.fter rubbing on the plate, the swab was 
dipped into a tube of glucose broth. Cultures from 
the nose, nasopharynx and tonsils were marked as N, 
NP," and T respectively, bearing also the date. 
The plates were examined after 18 hours' incuba- 
tion and the presence of different types of colonies 
and their approximate numbers were noted. The blood 
agar plate was examined particularly for the presence 
of colonies of haemolytic streptococci, and such 
colonies, when present, were subpultivated to another 
hlood agar plate. Other prominent colonies were also 
subcultured on to blood agar plates. The sub - 
cultivation of streptococci at this stage was 
necessary, as it was found by experience that on 
longer/ 
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longer incubation the whole medium became haemolysed 
owing to the activity of other organisms, such as 
staphylococci or coliforri organisms, when it became 
difficult to pick up haemolytic streptococcal 
colonies with any degree of certainty. 
Smears were made from the glucose broth cultures 
:.stained by Gram's method and examined, and the 
morphology of different organisms and their frequency 
noted. 
The original plates were again examined after 
twenty -four hours'and forty -eight hours'-incubation, 
and if any new type of colony was noticed, it was 
subcultured on to blood agar. The' chocolate agar 
plate was specially examined alter 48 hours' 
incubation for colonies resemlblin those of haemo- 
ph ilus , and any such colonies were subcultured on 
fresh plates of the same medium. 
Subcultivation was carried out until pure 
cultures of representatives of all the different 
colonies on the original plates were obtained. 
Films of these cultures were then prepared and the 
morphology and reaction to Gram's stain of the 
organ ism was examined. The following modification of 
Gram's stain recommended by White and 'u lb- êrttoh'' 
(1945) gave excellent results and was used throughout; 
1. One per cent.' solution of crystal violet in 
'distilled water, filtered. The slides were covered 
with/ 
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this stain e ia to each slide five drops of a five per 
cent. solution of sodium bicarbonate were added. 
The stain was allowed to act for one minute.. 
2. i he stain was then washed off with a 
solution of one per cent. potassium mercuric iodide 
in distilled water and the latter allowed to remain 
for at least one minute. 
5. The film was then washed in tap water. 
4. Decolorized with acetone (l00 per cent.) 
until no further colour was lost. 
5. washed again in tap water. 
B. The film was then counterstained with 
dilute safranin' i'or one minute (one part of 1 per 
cent. safranin.t 10 parts of distilled water) 
7. Finally washed with tap water and dried. 
When a large number of slides were being stainedt 
racks were filled in rows and steps 1, 2 and 3 
applied to all slides at one time. It was satis- 
factory to decolorize about six slides at a time, 
tilting the rack S O that the acetone ran off and did 
not stand on the smears for any. appreciable time 
before washing with tap water. This method gave 
better differentiation, and it was particularly use- 
ful when large numbers of smears of different aensity 
were stained at a time, as necessitated by this 
investigation. 
The different organisms isolated -from the nose, 
nasopharynx/ 
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nasopharynx and tonsils of healthy dogs were 
rodent if ied as N1, N2, N3 NP1, NP2, ß11-3 T1, 
T2, T:< , and the organisms in the same situations 
from sick dogs were represented as Na, vb, No 
NPq, Npb, Npc la, T, Tc and so on, while 
the reference numbers of the dogs preceded these 
initials. 
when pure cultures were obtained, such of the 
organisms as c ol.ld definitely identified by means 
of their colonial form, morphological appearance, and 
staining reactions, were subjected to special tests 
for further confirmation and typing, as shown under 
their respective headings. Organisms Which could 
not be readily identified were subjected to a full 
series of tests as follows: - 
1. Lotility: examined for in young rapidly -growing 
broth cultures 6 -8 hours old, incubated at 27 °C. and 
22°C. respectively. 
2. Type of growth in broth. 
3. Type of growth on nutrient agar. 
4. presence or absence of haemolysis on 5 per cent 
horse blood agar plate. 
t. Growth on î.'iacConkey' s agar plate. 
6. Type of growth in gelatin stab culture and the 
presence or absence of liquefaction. 
7. Loffler's serum - type of growth and the 
presence or absence of liquefaction. 
8. potato slope - type of growth, particularly 
the pigmentation. 
9. Biochemical reactions. (a) The following serie 
of parbohydrates media were inoculated and incubated 
at 37 °C, and examined daily for acid or acid and gas. 
production, until terminated at the end of fourteen 
days: glucose, lactose, Lnnitol, inositol, maltose, 
dulaitol, sucrose, salicin, raffinose, trehalose, 
inulin', dextr in , x in xylo se , sorb it ol, arab ino se , 
and glycerol. 
(b) Litmus milk: The formation of acid or alkali, 
clot, clot disrupted by gas, peptonization and other 
changes ,:.ere noted for about ;two weeks. 
(c) ¿ethylene blue (1 in 10,000) : The ability to 
grow in the presence of the dye and the production of 
partial reduction or complete reduction was noted. 
(d) Catalase: _n agar slope culture was removed 
after 24 hours' incubation and 1 c.c. of H202(10 vol.) 
was poured over the growth, and the tube was set in 
an inclined position. positive reaction was 
indicted by the production of gas bubbles. 
(e) Indole was tested for by taking a five days 
old culture in peptone :water and transferring 2 c.c. 
of it to a small test tube. 0.5 c.c. of ether was 
added and the tube shaken thoroughly and then allowed 
to stand until ether collected on the surface and 
then 0.5 c.c. of Zhrlichis rosindole reagent was 
added. 
(f) Sonia: To the remaining ;peptone water culture 
in the tube, a few drops of Nessler's reagent 1vse 
added/ 
added and the forriation of a brown colour was noted 
as positive and a faint yellow as negative. 
(g) Methyl red (Ivi.R.) : Tested by adding about two 
drops of 0.04 per cent. solution of methyl red to 
about 5 c.c. of glucose phosphate culture after 
three days' incubation. 
(h) Voges -Proskaur reaction: Tested by adding 
1 c.c. of a 10 per cent. solution bf caustic potash 
to about 5 c.c. of glucose phosphate culture and 
allowing it to stand at room temperature for some 
hours. 
(i) Nitrate reduction: Tested on the nitrate 
broth culture after five days' incubation by adding 
1 c.c. of solution 3. followed by 1 c.c. of solution 
B. Positive reaction was indicated by the fcrmP,tion 
of pink, red of Marrow colour. 
Solut ion_A. was prepared by adding 22 ml. of 
distilled water to l gm. of A- naphthylam.ine, dis- 
solved by gentle heat, filtered and 180 ml. of dilute 
acetic acid (sp. gr. 1.04) added. 
Solution B was prepared by dissolving 0.5 gm. 
of sulphanilic acid in 150 ml. of dilute acetic acid. 
(j) Hydrogen sulphide: Brown or block coloura- 
tion of the lead acetate medium was suggestive of 
positive reaction (heart extract broth containing 
4 per cent. peptone, 2.5 per cent. agar and an equal 
quantity of one per cent. solution of basic lead 
acetate). 
-38- 
Organisms which did not grow in ordinary media 
aïhd which were definitely haemophilic, were grown in 
haemopeptone water, in order to tost their motility 
and indole production, and their sugar reactions were 
tested in a special medium recommended by Rivers and 
Kohn (1921) . These media' were prepared by the 
following methods: - 
Hoemopeptone water: 
peptone (Evan's) = 20 gms. 
Sodium chloride - 5 gms. 
Distilled water _ 1000 c.c. 
Boiled and adjusted to pH 7.4 
10 c.c. of washed horse red blood cells added 
and heated to 9500. Filtered through paper, 
sterilised through a Handler filter, tubed in 10 c.c. 
quantity and incubated for sterility. 
Sugar medium for haemophilis: 
Peptone (Evan's) = 2 gms. 
Sodium chloride - 5 gms. 
Shredded agar - 15 Ems. 
Distilled water -= 1000 c.c. 
The mixture was boiled and titrated to pH 7.4, 
filtered and autoclaved in 100 c.c. quantities. 
After it was taken from the autoclave and while it 
was still at 9500. 1 c .c . of washed ,R.3.0., 10 c.c. 
of a 10 per cent. solution of the re ,: uired sugars 
and enough 25 per cent. alcoholic solution of brow 
cresol purple, to give a good colour, were added. 
While/ 
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-, hi le still warm, the _n edium was tubed and later 
incuhated to test the sterility. while making the 
medium care uas taken to have a good quantity of 
water of condensation. 
-4p- 
RESULTS 
The bacterial flora of the nasal passages 
differed in several respects from those of the naso- 
pharynx and tonsils. Examination of the primary 
culture plats, especially the blood agar plates, 
showed some striking differences regarding the amount 
of growth observed on them. The growth was less 
copious and the different types of colonies were 
fewer in number on the culture plate. from the ;pose 
than irorr_ that of the nasopharynx, while it was 
highest in the tonsil culture.. 
Streptococci, which were predominant in the nose, 
were less freçuent in the nasopharynx and .still less 
in the tonsils. when present in the tonsils, they 
comprised only a small percentage o the total number 
of colonies, whereas -in the nasopharynx their numbers 
were higher, and in the nose they constituted the 
majority of the colonies. 
Similarly, haemolytic streptococci were more 
freeuent in the tonsils than in the nasopharynx and 
comprised only a small percentage of the colonies in 
he nasal swabs. The nuE_ber of colonies of this 
rg:nisra was very large in the cultures of tonsil 
webs, somewhat less in those of the nasopharynx, but 
my a few, when present, in cultures from the nose. 
t was also observed that the growth was more copious 
n the cultures of the swabs from sick dogs them in 
those from corresponding situations in normal dogs. 
-41- 
No marked uifferences were observed regarding 
the numbers and types of colonies in the cultures 
obtained from living or destroyed dogs. imilarly, 
cultures of half a dozen excised tonsils did not sho 
any marked difference when compared with the swabs 
taken from the same dogs before and after death. 
The following organisers were isolated from the 
normal and sick dogs, and the appropriate study of 
each speci-.s was made as dealt with under their 
respective headings: - 
1. Staphylococci. 
2. Beta-haemolytic streptococci. 
a Non-haemolytic streptococci 
4. Gram- negative cocci (ieisseria). 
5. Haemophilus bronchisepticus. 
6. Colif orm bacilli. 
7. Diphtheroid bacilli. 
8. 1',nthracoides (Bacillus subtilis. group). 
9. Bacterium alkaligenes. 
10. Bacillus Friedländer. 
11. Haemophilus carvis. 
12. Proteus sp. 
13. Leptotrichia sp. 
14. Unidentified. 
The absolute and relative frequencies of these 
organisms in the nose, nasopharynx and tonsils of 
normal and sick dogs are shown in Tables IIa and IIb 
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, 
+ + } 8 
9 
10 
+cg +cg +L +L +L + + + + + + + + + + 9 
- : 
+cg +eg +c +C + + + + + + + + + 10 
11 +cg +cg + + + + + + + + 
11 
12 + +G +A + + + + + + + + + + 12 
13 + _.:41f + + + -I- + 
, 
+ 





11+ +cg +ES + + + + 
15 +cg +cg +cg +L +L 
, 
+ + + + + + + 15 
16 + + + + + + + + + + + + + 16 
17 + +G +G + + + + + + + + + 
_+ 17 
18 +cg +cg + + + + + . + + + + 18 
19 + + + + + + + + + + + 19 
20 + +cg +G +G + + + + + + + + 20 
21 +cg +cg +cg + + + + + + + + j-+ 21 






+ + + + 
22 
+ + 3 23 +C + + + + + + + + - 
+ + + + + 1- + 
24 
21+ + + + +G +G + + + + + 
25 + +cg +G +G + + + + 25 
:84; 68% 96% 56/0 5qz 48;o 2870 20,,,0 60,0 16ii, t.1, 2E% 2$0 614 4214 1,.o,ó 
N: = Nose; NP = Nasopharynx; T = Tonsils 
+ indicates isolation of the organism 
dg:- (under Staphylococci) indticates coagulase -positive strains 
A,C,F,G,L,M. (under haemolytic streptococci) indicate Lancefield's serological groups. 
-45- 
TAS III 
Summary of the incidence of different organisms in the 
normal and sick dogs. 
Organisms 











Staphylococci 7/0.7 21 84 + 13.3 
Beta haemolytic 
streptococci 48 64 17 68 + 4. 
Non -haemolytic 
streptococci 58 77.3 24. 96 + 18.7 
Gram -negative cocci 4.5 60 14 56 - 4. 
H. bronchisepticus 14 18.7 13, 52 + 33.3 
Coliform bacilli 16 21.3 42 + 26.7 
Diphtheroid bacilli 14. 18.7 7 g6 + 9.3 
B. subtilis group 12 16 5 20 + 4- 
Bacterium alkaligenes 27 36 15 60 
Bacillus of 
Friedlander - - 4- 16 + 16 
Haemophilus canis 9 12 2 8 - 4 
Proteus sp. 12 16 7 28 + 12 
Leptotrichia sp. 18 24. .7 28 + 4 
Unidentified group ( 4.5 60 16 64. 
Unidentified group CO 36 48 11 44 - 4. 
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Preface. L,uch work has been devoted to the 
study of staphylococci obtained from human sources in 
order to distinguish)athogenic from non -pathogenic 
strains. Various properties, such as pigment 
production, fermentation of nrinnitol, liquefaction of 
gelatin, the production of haemolytis on blood agar, 
the production of filterable toxins and their 
differentiation by haemolytic, skin- necrotisin; and 
lethal effects, have all been examined. Other 
properties, such as the demonstration of leucocidin, 
fibrinolysin, and the lethal effect of the staphylo- 
cocci themselves on experimental ani:_als, have also 
been studied. 
Recent work on the classification of staphylo- 
cocci, particularly by Chapman et al (1934) , 
Cruickshank (1937) , Fairbrother (1940) , and Christie 
and KE° h (1940) , has shown that while some of the 
other tsts are of considerable value, the only 
absolute criterion cf pathogenicity is the production 
of coagulase. Some workers now accept the division 
of the genus Staphylococcus into Utq hylococcus 
pyogenes (coagulase- positive strain), and Staphylo- 
coccus saprophitious (coagulase-negative strain), as 
suggested by Fairbrother (1940). 
A search of the literature revealed that until 




of animal origin had been directed to discovering 
criteria of pathogenicity. pumas (1914) examined 
the cultural and biochemical reactions of seventeen 
strains, eight of .which were of animal origin and 
nine of human. IMinett (1936) examined fifty -one 
pathogenic strains from various animal species, with 
particular reference to their toxins, but did not 
determine their capacity to form coagulase. He 
concluded that the production of beta -toxin was a 
characteristic feature of Haemolytic staphylococci 
obtained from animals, and that strains from dogs 
could be distinguished by their greater proteolytic 
power. Cruickshank (1937) examined six animal 
strains of unspecified origin for coagulase product io 
by the tube test. All were coagulase- positive. 
3ell (1940) studied sixty -one strains of diverse 
animal origin, including ten strains from dogs, for 
toxin formation, pigment production, haemolysis 
production, coagulase production and fermentation of 
mannitol, and concluded that coagulase production 
more nearly correlated with haemolysin production 
than did fermentation of mannitol. Field and smith 
(1945) examined a large number of strains of staphylo- 
cocci of human and animal origin and concluded that 
coagulase production was confined to pathogenic 
staphylococci. Christie, North and Parkin (1946) 
have reported the examination of 1,027 strains of 
staphylococci/ 
-49- 
staphylococci from human and animal sources, all of 
which were tested for coagulase production,haemolysis 
on sheep's blood agar, formation of pigment and 
fibrinolysin and fermentation of manni tol. A number 
of them were also examined for pathogenicity to mice. 
These authors concluded that a strain may produce 
coagulase and still be non -pathogenic, and that all 
pathogenic gains produce haemolysis on sheep's blood 
agar, while non- pathogenic strains do not. Recently, 
Smith (1947) , in his more comprehensive study of 
staphylococci of animal origin, with particular regard 
to the determination of criteria of pathogenicity, 
examined 173 strains of diverse == animal origin, 
including 39 from dogs, for various properties, 
including dermatoxin production, the lethal effect of 
toxin and organisms on mice and rabbits, and concluded 
that the production of coagulase was the only absolute 
criterion of pathogenicity. Pathogenic strains also 
showed liçuefaction of solid - serum and fibrin, the 
production of beta- haemolysis on sheep's blood agar, 
ana of haemotoxin, dermatoxin, and lethal toxin, but 
these properties were shown only by some of them. 
äccording to this investigation, the pathogenic strain 
from dogs formed a fairly distinct group in that they 
nearly all produced white pigment, formed much beta - 
toxin but little or no alphatoxin, were non -lethal to 
mice and rabbits; most of them actively liquefied 
solid serum and all produced fibrinolysin. 
..50- 
Methods followed in this survey 
All the strains isolated from both normal and 
sick dogs were examined for pigment production, 
fermentation of lactose and mannitol, liqueefaction of 
solid serum, coagulase production and heeriolysis on 
blood agar in the manner described below. 
pigment production. The chromogenic characters 
were compared on three different types of media, viz., 
nutrient agar, Lóffler' s serum, and 33 per cent. 
milk agar (Christie and zeag., 1940) 
Liquefaction of solid serum. Horse serum was 
used for this purpose. Incubation was at 37 00. for 
ten days. 
Gelatin li cyuefction. In stab culture incubated 
e 
at 22 C. and observations made for two weeks. 
Coagulase production. The method advocated by 
Topley Wilson (1946 a) was followed. 0.1 ml . of 
an overnight broth culture was mixed with 1 c.c. of 
a freshly prepared 1/10 dilution of rabbit plasma in 
saline. The mixture was incubated at 37 °C. for 
thirty -six hours, and if no clot had formed by that 
time, it was left overnight at room temperature and 
re- examined. Two control tunes, one containing 
diluted plasma alone and the other inoculated with a 
known coagulase- positive strain, were always put up 
with this test. 
Haemolysis on blood agar. The method adopted 
by Smith (1947) was employed. Broth cultures of the 
strains/ 
- 51- 
strains were spot inoculated on to a 10 per cent. 
sheep's ;blood. agar and examined after twenty -four 
hours' incubation 37 °c. and then left at room 
temperature for a further period of four nays. 
Results. 
Staphylococci were isolated from fifty -three 
(70.7 per cent.) of the normal dons and from twenty - 
one (84 per cent) of the sick dogs, from one or more 
situations. 
Thirty -seven (49.3 per cent.) of the normal and, 
seventeen (68 per cent.) of the sick dogs yielded 
pathogenic (coagulase- positive) strains. Their 
frequency cf occurrence in the nose, nasopharynx and 
tonsils of normal and sick dons are represented in 
Table VI. from normal dogs, 66.7 per cent. of the 
nose, 34 per cent. of toe nasopharynx and 24 per cent . 
of the tonsil swabs were positive, while the 
frequency increased to 84 per cent., 58.8 per cent. 
and 36 per cent. respectively in the corresponding 
swabs from sick dogs. 
pigment production. pigment production was found 
to vary according to the medium, temperature and 
duration of incubation employed. But the best 
results- were obtained with 33 per cent. milk agar, 
readinLs reine taken after two days at 37 °C. 
followed by four days at room temperature- 
Of one hundred and twenty -five strains, only 




Percentage carrier rates for Staphylococci 















formal 75 53 70:7 37 4.9.3 
iick 25 21 84, 17 68 
omb ine d 100 74- 74 54- 54- 
TABLE VI 
The frequency of Staphylococci in the nose, nasopharynx 
and tonsils of normal and sick dogs. 
Situation_ 













Nose 75 50 66.7 25 21 84 100 71 71 
gasopharynx 50 17 34. 17 10 58.8 67 27 4.0.3 
Tonsils 75 18 24. 25 9 36 100 27 27 
-53- 
while the rest (87.2 per cent.) were white. Of the 
eighty -three coagulase- positive strains, only six 
(7.2 ver cent.) were aureus and among forty-two 
coagulase- negative :strains, ten.. (23.8 per cent.) were 
aureus. This is in agreement with the observations 
made by Smith (1947) that only a small percentage of 
pathogenic staphylococci from dogs form aureus pigment 
while the rest produce white pigment, and that a fair 
percentage Of non -pathogenic strains also produce 
aureus pigment. 
Coegulüse production. Of eighty -five strains 
from normal dogs, fifty-one (60 per cent.) and of 
forty strains from sick dogs, t.hirty -two (80 per cent 
were positive for coagulase. On the whole, of 125 
strains from normal and sick dogs, eighty- three (66.4 
per cent.) formed coagulase. Twenty -one (25.3 per 
cent.) of the coagulase- positive strains produced firm 
solid coagulum with rabbit plasma within three hours' 
incubation. rorty -five (54.2 per cent.) of them did 
so in six hours and seven (2C.5 per cent.) were found 
ositive only after leaving the tubes overnight. 
Lip ;uefection of solid serum. Forty -seven 
(37.6 per cent .4 of the total of 125 strains were able 
o licuefy solid serum. The majority of them acted 
apialy and copiously, causing deep depressions in the 
nediuh within twenty -four hours, which increased 
onsiderably on further incubation. Of the eig_hty- 
hree/ 
-54- 
three coagulase- positive strains, forty -three (51.8 
per cent.) liquefied serum. Only four (9.5 per cent.; 
of the coagulase- negative strains liquefied this 
medium. lhe process. in this case was slow. Such 
proteolytic power was attributed to the pathogenic 
strains of staphylococci from dogs by Linett (1936y 
and Smith (1947) , but none of the non-pathogenic 
strains studied by Smith were able to liquefy either 
dog, horse, or ox serum. 
J111 the coagulase -positive strains which 
liquefied serum produced either alpha -beta type of 
hoeLiolysis or the beta type alone, but the four 
coagulase- negative strains, namely 37Ni, 52ïw, 37T2, 
and 59 NI which had feeble proteolytic power failed 
to prodúce either beta- or alpha -beta type of 
haemolysis. Two of them produced alpha -type only, 
while the other two were inert on sheep's blood agar. 
Liquefaction of gelatin. Of the total of 125 
strains, one hundred and eleven (88.8 per cent.) 
liquefied gelatin. x;11 the coagulase -positiva 
strains and 66.7 per cent. of the coagulase- negative 
strains liquefied this medium, although the degree of 
liquefaction varied with aiff erent cultures. Even 
the rapid and extensive liquefaction did not 
necessarily correlate with coagulase production. 
This test again is of no practical value in differen- 
tiating pathogenic and non -pathogenic strains from 
dogs. This is also quite in agreement with the 































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Fermentation reaction. Of eighty -five strains 
from norìíial dogs, fifty -nine (69.4 per cent.) and of 
forty strains from sick does, thirty -three (82.5 per 
cent.) fermented mannitol. x,11 but four coagulase- 
positive strains and. twenty (47.6 per cent.) 
coagulase- negative strains fermented mannitol. The 
majority of the strains :bowed slow action on this 
sugar, usually requiring three to five days for 
definite reaction. Lactose was fermented by all 
the strains with the exception of one (strain 2ONPc) 
, 
which did not ferment either lactose or mannitol, but 
was coagulase- positive and produced alpha -beta type 
of haemolysis on sheep s bloody gar. The results 
indicate, therefore, that lactose and mannitol 
fermentation do not serve toclassify the pathogenic 
strains, or to distinguish them from non -pathogenic 
ones. This agrees with the findings of Gowan (1939), 
who stated that greater correlation between mannitol 
fermentation and coagulase production is found among 
strains of human origin than among those. of animal 
origin. Bell (1940) and Smith (1947) also drew the 
same conclusion. 
Haemolysis on sheep's blood agar. For the 
purpose of c lassif icGt ion only, a clear zone of 
haemolysi1 is referred to as alpha type, a semi -clear 
zone as beta type, and a clear zone surrounded by a 
semi -clear zone as alpha -beta type. 



































































































































































































































































































































































































































































































































































































































normal dogs and thirty -four (55 per cent.) from sick 
dogs produced haemolysis. Of the eighty- three 
coagulase- positive strains, seventy -eight (93.9 per 
cent.) showed haemolysis, two cf alpha type only, 
seven of beta type only, and sixty -nine alpha -beta 
type. Only five were inert. among c oagulase.- 
negative strains, seven produced alpha type only, the 
remaining thirty -five were completely inert. None 
of the coagulase-negative strains produced either 
beta type alone or alpha -beta type. Smith (1947) 
also did not find any of his twelve non -pathogenic 
(coagulase- negative) strains producing alpha-beta or 
beta type of haemolysis, though three of them 
produced alpha type only. zll the pathogenic 
(coagulase- positive) strains of smith produced 
haemolysis, unlike the exceptions noted in this study. 
- 61- 
TABLE XI 
Characteristics of Staphylococci 
Pigmentation 
Eiochemical 
















































































































































































TABLE XI Contd. 
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cd o rrl CH Q) 
N Pigmentation 'Lactose '^an_nitol (Rabbit ?lasma) H 
Q) -1 H rd 
o d ,L 
Cn cd CO r-I O U2 
U1-1 7.j H . ri Q) QS' O 
, 
F--1 ü H n a o 
43 Ni Albus A A ++ + + A+B 
43 Lp2 'Abus A A +++ + + A+B 
44 Ni Albus A _ ++ + - $-. only 
47 T3 Albus A - - - - - 
1+8 Ni Albus A A +++ + + A+B 
1.0 Ni Abus A - + + - A+B 
50 Ni Albus A A ++ + + B only 
5o laD1 Ai-bus A .. - + + - A+B 
50 Ti A1bus A A + + - A+B 
51 Ni Aureus A A - + - ik;-á2aly 
51 Ti , <i1Qus A i A +++ + + A+B 
52 N2 Albus A A - + + A only 
52Iíp1 Albus A - ++ + + A+B 
.52 T 2 Albus A - ++ + + A+B 
53 Ni Albus A A +++ + - - 
54 Ni Albus A A +++ + - - 
55 Ni Aureus A A +++ + - A only 
55 1,1133 Albus A A ++ + - A+B 
56 N2 Aureus A A - + - - 
56 Ti Albus A A .++ + - A+B 
57 N3 Atzreus A A - + - - 
58 Ni Albus A - ++ + - A+B 
58 Ti A;.bus A - +++ + + B only 
59 Ti Albus A z +++ + + A+B 
59 Ni Albus A - - + + - 
Go 111 Albus A - - - - - 
60 Ti A1bus A A +++ + - A+B 
63 N2 Albus A A - + - - 
63 'Ti . Albus A A - - - - 
64. Ni Albus A A +++ + - - 
66 Ni Aurous A A - + - - 
66 T3 Albus A A +++ + + A+B 
67 N1 Aureus A A - + - - 
68 N1 Aureus A A - .+ - - 
69 N1 Albus A - ++ + + A+B 
69 IT1 Albus A - ++ + + A+B 
70 N1 Albus A A - +- - - 
70 T6 Albus A A - - - - 
71 T2 Aureus A A +++ + - A only 
73 Ni Albus A A ++ + + A+B 
73 T1 Albus A A -t-+ + + B only 
75 Ni Albus A - ++ + + A+B 
-63- 



























1 Na Albus A A ++ 
2 Na Albus A A + + 
4. Na Aureus A A ++ + 
4. NPa Aureus A A ++ + 
5 Na A]=Dìa T: A - + + 
6 Na Albus A A ++ + + 
6 NPg Albus A A ++ + + 
6 Te Albus A A ++ + + 
7 Na Albus A ++ + 
7 Ta Albus A A + 
7 NPa A1bus A A + + 
8 Ne Albus A ++ + + 
8 Td Albus A A ++ + + 
9 Na Albus A A ++ 
9NPa Albus A A ++ + 
10 Ng Albus A A + 
10 Td Albus A A + 
11 Na Albus A A + ++ + + 
11 Ta Aibus A A +++ + + 
12 No Albus A - 
13 Na Albus A + 
14. Na Albus A A ++ + + 
15 Nb Albus A A ++ 
15 NPa 111bus A A ++ +' 
15 Tc Albus A A ++ OMO 
17 Nb Albus A - + 
18 Na Albus A A +++ + 
18 NPa Albus A A +++ + 
20 Nb Aüreus A - + 
20 NPc Albus .4 + 
21 Na Albus A A ++ + + 
21 Tb Albus A A ++ + + 
21 NPa Albus A A ++ + 
22 Na Albus A A + + 
22 NPa Albus A A + + 
24- Na Aureus A A 
21a. NPc Aureus A A 










































A = Acid production. - = Absence of reaction. 
+ under gelatin and serum = Liquefaction. 
+++ " Coagulase = positive reaction in 3 hours 
n tt = rt it " 6 hours +} 
n i1 
n " after leaving overnight. il 
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HAEMOLYTIC STREPTOCOCCI 
?. ::ethods of identification. 
Single colonies showing; beta- haemolytis on the 
primary blood agar plate were subcultured to fresh 
blood agar plates and after eighteen hours? incuba- 
tion at 3700. the plates were examined for tiaemolysi 
and a film was made, stained and examined. If 
found to be small cocci in chains, it was recorded 
as haemolytic streptococci. . test for soluble 
haemolysin was not performed. In every case a 
colony picked up from the primary plate, presumed to 
be of haemolytic streptococci by its characteristic 
disc -like appearance with a clear zone of haei olysis, 
definitely proved to be so when subcultured and 
examined. 
All strains were identified by Lancet ieldts 
precipitation method to ascertain the distribution 
of various groups in the nose, nasopharynx and 
tonsils of both normal and sick dogs. 
The acid extraction -method of Lancefield (1933) 
was employed for the purpose of grouping. The 
organism was grown in 100 ml. of glucose broth and, 
after centrifugation of the culture,the deposit was 
extracted with 4 ml. 4420 1101 in saline by boiling 
for ten minutes in a water bath. after cooling and 
adding two drops of phenol red indicator, the 
extract/ 
-65- 
extract was neutralized with N/1 NaOH solution, 
centrifuged and the clear extract was tested against 
the precipitating sera. All the sera, excepting 
that of group M,were obtained from Messrs Burroughs, 
Wellcome & Co. Serum of group I: was not available 
from aay of the commerôial laboratories but was 
kindly supplied by Dr R. Y. Fry, of Car?br idge . 
1111 the strains of haemolytic streptococci 
isolated in this investigation, without a single 
ex eption, fell into one or other of LanceI field's 
groups, and the acid extraction method was found 
perfectly satisfactory for all of them. All the 
strains which showed group G reaction were t;eti.t áctfor- 
cross- precipitation with group C serum, and, 
similarly, group C strains were tested with group G 
serum. But in no case was cross -precipitation 
o pserved . It nay, however, be pointed out that all 
the strains were grouped when freshly isolated. The 
various groups were testeä for their fermentative 
ability as complementary tests for their identifica- 
tion: group G in .esc;iin, lactose, raf.finose, 
glycerol, litmus milk, and for the hydrolysis of 
sodium hippurate; group C in lactose, trehalose and 
sorbitol; groups L and b_ in lactose, trehalose, 
sorbitol, mannitol, salicin and litmus milk; group A 
in lactose, sucrose, trehalose, sorbitol. salicin, 
Taff inose , nannitol, insulin, litmus milk, and for 
the hydrolysis of sodium hippurate; and group F in 




The percentage of carriers of haemolytic str,epto 
cocci observed in this investigation was not so high 
as that recorded by pilot et al (loc. cit.), which 
reached úp to 92 per cent. in young dogs, but it 
compared favourably with the result of one of the 
surveys of Garside (loc. cit.) in which the positive 
carrier rate as recorded as 60 per cent. among the 
general dog population of Edinburgh city. 
The difference in the carrier rate of strepto- 
cocci in the two groups of does, normal (64 per cent.) 
and sick (68 per cent.) is not very siFnif icant. 
For all practical purposes, the combined result (65 
per cent.) may be taken as the normal figure, 
striking difference in the incidence of tdis 
organism in the nose, nasopharynx and tonsils was 
o, served: While the positive currier rate in the 
nose was 13.3 per cent., it ine'reased in the naso- 
pharynx to 48 per pent., whereas it was as high as 
62.7 per cent. in the tonsils. Mere again, the 
difference in two groups of dogs was not very marked, 
except in the nose,ther i; increased from 13.3 per 
cent. in the normal to 32 per cent. in the sick. 
In all positive cases, this organism was present in 
the tonsils, e xcepting in one dog, where it was found 
only in the nasopharunx. There was not a single 
other instance where it was present in the nose or 
nasopharynx and absent in the tonsils. 
-67- 
TAMr, XII 
Percentage Carrier Rates for Haemolytic Streptococci. 
Croup ,Number of dogs swabbed Number Positive Percent Positive 
Normal 75 48 64 
Sick 25 17 68 
Conbined 100 65 65 
TABI,r?, XCII 
The Frequency of Haemolytic Streptococci in 
the Nose, Näsopiíarynx and Tonsils. 















Number = Percent 
Positive 
Nose . 75 10 13.3 26 8 32 100 18 18 
Nasopharynx 50 .24 4.8 17 8 47 67 32 47.7 
Tonsils 75 4.7 62.7 25 17 68 100 64_ 61.E 
-6.B- 
One hundred and fourteen strains of this 
organism thus isolated were distributed amongst six 
serological ` roues of L_ancef ie ld, the most pre - 
dominant of them being group G, to which 48.2 per 
cent . of the strains belonged. The next in fre- 
quency was group _I, which totalled 23.7 per cent. 
Groups C and.L were 13.2 per cent. and 10.5 per cent 
respectively. Group h., v ich formed 2.6 per cent. 
of the total strains, was found present in the nose 
and tonsils of only one normal dog and in the 
tonsils of one sick dog. SiLilarly, group F, which 
formed 1.8 -er cent. of the strains, was present in 
the tonsils of one and in the na sopharynx of another 
normal dog. 
In one dog, group strain Was isolated from 
the tonsils, whereas the nose of the same dog 
yielded group G strain. Similarly, in another dog, 
group C was isolated from the nose, while the naso- 
pharynx and tonsils were positive for group G. 
Excepting these two instances, in all the rest of 
the dogs the strains belonging to the sanie group 
were recovered from more than cne situation whenever 
it was -,_resent.. 
On the whole, 28 per cent. of the normal and 
36 per cent. of the sick dogs harboured group G, 
while group I.1 decreased from 20 per cent. in the 
normal to 12 per cent. in the sick. Group G was 




Number of Strains and Groups of Haemolytic Streptococci isolated from 
Nose, Nasopharynx and Tonsils of Normal and Sick Dogs 
Situation croup G Group C Group M Group L Group A Group F Total Strains 
Nose 9 4 2 2 1 - 18 
Nasopharynx 17 3 7 4 - 1 32 
Tonsils 29 8 18 6 2 1 64. 
Grand Total 55 15 27 12 3 2 114 
1E8.2'r, Group G 
13.2:;; " C 
23.7 " M 
10.5;; " L 
2.6;; " A 
1.8;.; " F 
-70 
TABLE X.V 
Number of Strains and Groups of Haemolytic Streptococci isolated 
from Nose, Nasopharynx and Tonsils of normal dogs. 
Situation Group G Group C Group II Group L Group A Group F Total strains 
Nose 5 2 2 - 1 - 10 
Nasopharynx 11 3 6 3 - 1 2t,- 
Tonsils 21 5 15 4 1 1 47 
Total 37 10 23 7 2 2 81 
45.T; Group G 8.6 Group L 
12.3% " C 2.5; 1 " A 
28.4 
;`S 11 
2.5,; " F 
TA= XVI 
Number of Strains and Groups of Haemolytic Streptococci isolated 
from Nose, Nasopharynx and Tonsils of sick dogs. 
Situation Group G Group C Group LI Group L Group.A Group F Total strains 
Nbse 4 2 - 2 - - 8 
Nasopharynx 6 - 1 1 - - 8 
Tonsils 8 3 3 2 -:_ 1 - 17 
Total 18 5 1+ 5 1 - 33 
524.5, Group G. 
15.g " C 
12.1, ó " M 
Group L 
" A 



































































































































































































































































































































































































































































cent. of the sick; similarly, 5.3 per cent. of the 
normal and E per cent. of the sick showed group L: 
group F was recovered from only 2 per cent. of the 
normal and none at all from the sick; group too. 
was found in 1.3 per cent. of the normal and 4 per 
cent. of the sick dogs. 
The biochemical reactions of the 114 strains 
are set out in detail under their respective groups 
in Tables _ÿI.::I, XIX, 1X, XXI, liiiIl, 1i1IIi. None 
of the group G strains hydrolysed sodium hippurate. 
Ill, without exception, fermented aesculin. Lactose 
was fermented by all strains except five. Only 
three strains fermented Taff inose , and five strains 
failed. to clot milk. 
These reactions are in agreement with the re- 
actions of the three types described by Smith and 
Sherman (1938) , but the fermentation of glycerol is 
an additional factor. Glycerol is not fermented by 
any one of the three types described by these authors, 
but the possible explanation is that their classifi- 
ca :ion was based on the strains of human origin, 
whereas the same authors observed that group Got 
animal origin had the property of fermenting this 
sugar. Forty -three out of the fifty -five strains 
fermented glycerol. ;fiction on this sugar was rather 
slow and invariably it took three to five days to 
bring about the complete reaction. Five strains 
which/ " 
-73- 
which did not clot milk and fermented only aasculin 
may be classified as "pyoger_es -like tt Gt s. 
Group L strains, which came next to G in-number, 
were found more frequently in norma 1 doEs than in 
sick cogs. Growth was extremely poor in glucose 
broth, and often serum had,to be added to the medium 
to obtain sufficient growth for the purpose of- 
performing the precipitation test. On blood agar, 
the c ololì'ies were small with a wide zone of beta 
haei.lolys is . The biochemical reactions were rather 
constant. All the strains, with the exception of 
two, fermenter_ lactose but not trehalose, mannitol, 
Sorbitol or salicin. This reaction is in agreement 
with the f inainGs of Fry (1941). But the two 
exceptions recorded fermented sorbitol in addition to 
lactose. All the strains produced slight acid in 
litmus milk, with the exception of two, which had no 
action. None clotted milk. 
Group C formed the third group in numbers.. 
From the reactions in lactose, sorbitol-and trehalose 
it was clear that the three types z',entioned icy 
Bazeley and Battle (1940) were encountered. of the 
fifteen strains, five fermente: lactose and sorbitol 
(Type 2) , four fermented trehalose (Type 4) , six 
fermented trehalose and lactose. (Type 5). Types 1 
and 3 were not met with. It should, however, be 
noted that the strains studied by Bazeley and Battle 
were all from horses. Five strains' fermenting 
lactose/ 
-74- 
lactose and sorbitol beloned to the "animal 
pyogenest4 group, hile the remaining ten fermenting 
lactose and trehalose, or trehalose alone, belonged 
to the "human C" group (Sherman, 1937). 
Colonies of group L, when first isolated, were 
very small with a wide mone of haemolysis. Unlike 
group Li, these strains grew well in glucose broth. 
Lactose and trehalose were fermented by all the 
twelve strains, while mannitol and sorbitol were not 
act e_d upon by any of them. 
Contrary to the findings of Fry (1941) , the 
reaction in salicin was variable: eight strains 
fermented this sugar, while four did not. It should 
however, be mentioned that the action on this sugar 
by some of the strains was rather slow (2 -4 days) . 
he renEining two gi°oups, ,L and F, were very 
sparse in number. - Three strains of group , 
isolated from one normal and one sick dog, showed the 
typical reactions of streptococcus pyogenes. 
Two strains of group F were isolated from two 
normal dogs - one from the tonsils and the other 
from the nasopharyn .. They grew very slowly an 
blood agar plates, forming minute pinpoint, trans- 
parent colonies surrounded by a narrow zone of beta - 
haemolysis. .3oth the strains fermented aesculin, 
lactose and salicin, but not trehalose and sorbitol. 








Hiippurate Aesculin Lactose Raffinose Glycerol 
Litmus 
Milk 
4. T1 - + - - - A 
h- N11 - + - - - A 
5 Ti - + + - - Ac 
5 NP1 - + + - Ac 
-GN2 -- + - - - A 
6.T1 - + - - - A 
6 NP3 - + - - - A 
7 T11 - + + - + ACR 
7 NP3 - + + - + ACR 
ll NP1 - + + - + AC 
11 Ti - + + - + AC 
14 NP1+ - + + - - AC 
14 T6 - + + - - AC 
16 T1 - + + - + AC 
21 T1 - + + + 1. ACR 
24 NP2 - + + - + AC 
24 T2 - + + - + AC 
27 Ti - + + - - A. 
28 N1 - + + - + AC 
28 T1 - + + - + ,`AC 
25 NP3 - + + - + AC 
35 T1 - + + - + AC 
41 NP3 - + + - + ACR 
4-1 T3 - + + - + ACR 
43 T1 - + + + + AC 
1+3 NPl - + + + + AC 
5 rh - + + - + ACR 
52 Ti - + + - + ACR 
54. T5 - + + - + ACR 
56 Nl4. - + + - + ACR 
56 T7 - , + + . - + ACR 
59 T2 - + + - + ACR 
60 T2 - + + - + ACR 
69 T3 - + +, - + ACR 
73 N2 - + + - - AC 
73T2 - + + - - AC 
-76- 
TAPE XVIII Contd. 
Strain 
Sodium 
H ippurat e 
Aesculin Lactose Raffinose Glycerol 
, 
Litmus 
E ïlk . 
1 ;NPa + - - - + AC 
l'Tf - + - - + AC 
4 Td - + + - + AaR 
24. 12:2'd - + + - + ACR 
6 Nb. - + + - - AC 
6 Te - + + - - AC 
6 NPe - + + - - AC 
8 Na - + + - + AC 
8 Tg - + + - + AC 
12 Na - + + - + ACR 
17 Na. - + + - + AC 
17 Ta - + + - + AC 
20 Te - + + + + ACR 
20 NPe - + + + + AGR 
21+ NPa - + + - + ACR 
214. Ta - + ACR 
25 NPa - + + - + AC 
25 Ta - + + - + AC 
. 
+ = Presence of a reaction. 
- Absence of a reaction. 
ACR = Acid, clot and reduction. 





Strain Lactose Trehalose -Mannitol 
J 
Salicin Sorbitol Litmus milk 
1 T1 + - - - - A 
1 PP1 + - - - - A 
9 N2 + - - - - - 
9 T1 + - - - - A 
9rrn5 + - - - - A 
19 T1 + - - - - - 
22 T1 + - - - - A 
25 T1 + - - - + ' A 
37 Ti + - - - A 
37 3 + - - - - AA 
39 T1 + - - - - A 
40 T1 + - - - - A 
42 N1 + - - - - A 
42 NP1 + -- - - - A 
1}2T1 + - - - - A 
47 NP1 + - - - - A 
1+7 T1 + - - - - A 
48 1\1P4- + - - - - - 
48 T4 + -. - - - A 
67 .T 1 + - - - - A 
71 T1 + - - - - A 
74-T1 + - - - - A 
75 T1 - - - - A 
-13 Ta + - - ' - + A 
14 Ta + - - - - A 
42 NPa + - - - - A 
22 Ta + - - - - A 
+ = Presence of a reaction 
Absence of a reaction. 
A = Acid production. 
TAME XY. 
GROUP C Biochemical Reaction 
Strain Lactose Sorbitol Trehalose Remarks 
2 P'P3 + + - Type 2 
2 Ti + + - Type 
7' El + - + Type 5 
10 N1 + - + Type 5 
10 Ti + - + Type 5 
20 Ti + + - Type 2 
20 NP1 + + - Type 2 
23 Ti - - + Type 4 
23 HEM - - + Type 1+ 
/â f5 + + - Type 2 
7Nb - - + Type l+ 
7 T - - + Type 1+ 
10 Na + - + Type 5 
10Te + - + Type5 
20 Td + - + Type 5 





Strain Lactose Trehalose Mannitol Salicin Sorbitol Litmus milk 
3 NP1 + + - sl vr A 
3 T5 + + - slaw A 
13 Ti + + - slaw - A 
13 r1P5 + + 
sl 
18 rE1 + + - - - A. 
18 Ti + + - - - A 
1+9 Ti + + - + - A 
9 Nb + + - + - A 
9 Tb + + - + - A 
9 NP,b + + - + - A 
15 Na + + - - - AG 
15 Ta + + - - - AC 
+, - = Presence or absence of a reaction. 
A = Acid production. 





















Trehalose + + 
Sorbitol - - 
Salicin * + + 
Raffinose - - - 
Mannitol - + + 
Inulin - - 
Litmus milk AGR AC AC 
+, - = Presence or absence of a reaction 
AC = Acid and clot 





31 NP-14. 58 Tif 
Aesculin + + 
Trehalose - - 
Sorbitol - 
Lactose + + 
Salicin + + 
Litmus milk AC AC 
+, - Presence or absence of a reaction, 
AC = Acid and clot. 
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NON-HA: ì,_ULTIC S'i'REPT OCOCCI 
Method of identification. 
All strains of streptococci Which produced 
alpha- haemolysis (partial haemolysi s of the 'blood 
corpuscles iii ediately surrounding the colonies) or 
no change at all on horse blood agar plate, were 
recorded as non -haemolytic streptococci. The bio- 
chemical reactions of all the strains were studied i 
arabinose, maltose, sucrose, lactose, trehalose, 
raff inose, inulin, glycerol, mannitol, sorbitol and 
salicin. The action on litmus milk, the yroduction 
of ammonia in peptone water, and the ability to grow 
on media containing bile salt, were studied. The 
majority of the inulin- fermenting strains were 
further tested for bile solubility and their patho- 
genicity was tested by inoculation into mice. 
These two tests completely eliminated any doubt that 
such strains were not pneumococci, as all strains 
tested were non -bile -soluble and non -pathogenic for 
mice, even though inulin was fermented, which is an 
important biochemical characteristic of pneur_ìococci. 
Result. 
77.3 per cent. of the normal dogs and 96 per 
cent. of the sick dogs were found to be harbouring 
these organisms in one situation or another. The 
carrier rates in the nose, na.sopharynx and tonsila 
were 28 per cent., 46 per cent. and 65.3 per cent. 
respectively/ 
-83- 
Percentage carrier rates for non -haemolytic Streptococci 
Class. Number of doffs 










The frecuency of non- haemolytic Streptococci in the 
nose, nasopharynx and tonsils 













































respectively in normal,dogs whereas they increased 
to 48 per cent., 52.9 per cent .,any. 76 per cent. in 
the corresponding situations in sick dogs. 
An attempt was made to classify one hundred and 
thirty -three strains of this organism isolated from 
both normal and sick dogs into different groups by 
their physiological and, more particularly, their 
biochemical reactions, as recommended by Sherman 
(1937), since no serological method is practicable 
for that purpose. 
,bs :horn in Table : VI, all the strains forming 
either acid and clot or acid alone in litmus milk, 
ferreting maltose, sucrose, and lactose, and not 
fermenting glycerol, mannitol, sorbitol and arabi- 
nose, were classified as Streptococcus salivariva. 
Eighty-six (64.7 pet -¢en.) beloiiea to this group. 
Those strains which showed no haemolysis on 
blood agar, clotted milk, fermented mannitol, 
sorbitol and salicin, and were bile- resistant were 
classified as Streptococcus faecalis. Twenty -rune 
(15.2 per cent.) belonged to this group. 
Seventeen strains (12-8 per cent.) which did no 
curdle milk and did not ferment lactose, but in 
other respects showed the same reactions as Str. 
salivarius mere identified as Streptococcus ec;uinus. 
The strains v.hich were bile- resistant invariably 
curdled milk, fermented arabinose, lactose, reffinos 
' and salicin, were recorded as Streptococcus bovis. 


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Nil + + 
A 
AC 
26 T3 Nil + + AC 
27 ri.,15 Alpha - - AC 
$8 T7- N11 - + A A 
29 T2 alpha - A 
31 ß,P3 Alpha 
31 T2 Alpha A 
32 NP2 Alpha A A 
34- N4 Nil + + AC A 
36 T6 Alpha AC 
37 N4 Alpha A 
37 T9 Alpha A 
38 N3 Alpha - A 
38 26 Alpha - A 
39 T5 Nil - A 
43 N2 Nil + + AC A 
43 T3 Nil + + AC A 
44 T3 Nil + + AC A 
45 N/ - Alpha - - A 
45 T4. ',. Alpha A 
47 NI Alpha A 
47 NP5 Alpha A 
47 T4 Alpha A 
49 NP1 Alpha A 
50 N4. Alpha - AC 
51 N2 Alpha - - A 
51 T3 Alpha - - A 
52 N4. Nil AC A 
52 T6 Nil A 
53 TI Alpha A 
54 T6. Alpha - AC 
55 T3 Alpha A 
56 T6 Alpha - A 
57 T4 Alpha AC 
58 N2 Alpha - A 
58 T5 Alpha - A 
60 T3 Alpha A 
61 N2 Nil + + AC A 
61 T2 Nil + ;. AC A 
62 NI Alpha - A 
62 T5 Alpha - AC 
66 NP4 Alpha - A 
68 T3 Alpha A 
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TABLE XXVI (Conta.) 
a) 7 
-P 
DI g OS + 
m ' o Q) 





f¢4 Ó O 
4, d m W "1 i-4 ch F 
(1) (1) (1) 
07 U) U< 









g i-1 H 
H a o d 
11 T4 Nil' .` + + AC A A A A A - - - A A A Faecalis 
72 T3 Nil + + AC A A - A A - - A A A A Faecalis 
73 N3 Alpha - - A - A - - - A A - - - - . Equinus 
73 T4 Alpha - - A - A A A A - - - - - - Salivarius 
75 T4 Alpha - - AC - A A A - - - - - - Salivarius 
1 NPb Alpha - - A - A A A - - A - - - Salivarius 
2 Nb Alpha - - A - A A A A A - - - - -. Salivarius 
2 Tf Alpha - - A - A A A A A - - - A Salivarius 
3 ì v T c A l p h a - - A - A A A A A - - - - A_ Salivarius 
3 Tf Alpha - - A - A A A - A - - - - - Salivarius 
5 Ne Alpha - - A - A A - - A - - - - - F:áüír_usi u.s 
5 Tc Alpha - - A - A A - - A - - - Equinas 
6 Ne Nil + + AC A A A A - - - - L. - Ai Faecalis 
6 NPc Nil + + AC A A A A - - - - A - Al Faecalis 
G Td Nil + + AC A A A A - - A - A.A. Faecalis 
7 Nd Alpha - - A A A A - - - A - - - - Equïnf..is: 
8 Ng Alpha - - A - A A A - - - - Salivarius 
8 Te Alpha - - A - . A A A A - - - - - A Salivarius 
9 Td Alpha - - A - A A A A - - - S alivarius 
10 Nf Alpha - - . A - A A A - - - - - - Salivarius 
10 Tf Alpha - - A - A A A - - - Salivarius 
11 Tk Alpha - - A - A A A - - A`_ - - . A Salivarius 
1 2 Tk Alpha - - A - A A A A - - - - - - Salivarius 
13 Nc Nil + + AC_; A A A A A - - A A A A Faecalis 
13 Tc Nil + + A A A A A A - - A A A A Faecalis 
14 Tc Nil + + A A A A A A - - A A A A Faecalis 
15 Nd Alpha - - A - A A A - - A - - - A Salivarius 
15 NPa Alpha - - A - A A A - - - - - - A Salivarius 
15 Tc Alpha - - A - A A A - - - - - - A .Salivarius 
16 Nb Alpha - - A - A A A A - A - - - - Salivarius 
17 NPg Alpha - - A - A A - A - A - - - - E quinus 
17 Tf Alpha - + A A A A A A A - - - - A Bovis 
18 Ng Alpha - - A - A A - - - - - - - A Bovis 
18 r]Pc Alpha - - AC - A A A - - - - - - - Salivarius 
19 11P Alpha - - - - A A A - A - - - - - Salivarius 
19 Tc Alpha - - - - A A A - A - - - - A Salivarius 
20 Ng Alpha - - A - A A A - A - - - Salivarius 
21 Nb Nil + + AC A A - A A - - A A. A A Faecalis 
21 NPb Nil + + AC A A A A - - - - A A A FaeCR_Ti s 
A Faecalis 21 Tb Nil + + AC A A A A A - - - A A 
22 T b Alpha - - A - A A A - - - - - - A Salivarius 
23 Te Alpha - - A - A A A - - A - - - Salivarius 
24 NPb Alpha - - A - A A A - - - - - - A Sal ivar ius 
24 Td Alpha - - A - A A A - - - - A Salivarius 
25 Td Alpha - - A - A A A A - - - - - - Salivarius. 
-88- 
N1; ISSERIA ( GRh_.:-ì1LC-.Lï IVE COCCI) 
Method of ide:_zt if ic:t ion. 
A11 the gram-negative cocci isolated in this 
investigation were studied for their morphology, 
appearance of growth in broth, 5 per cent. horse 
blood agar, {)lain agar, growth at 22 °C. and acid 
production in glucose, maltose, sucrose and lactose. 
On the basis of these tests it was fóund that most of 
the strains belonged to the 1'eisseria catarrhalis 
group and only a few t6 the Neisseria pharyngis group 
Two distinct types among N. catarrhalis were met 
with, and for convenience they were classified as 
N. catarrhalis I, and N. catarrhalis II. Though the 
biochemical reactions of both these types were the 
same in that both has no action on any of the sugars, 
they had distinct-differences in their morphology and 
cultural characteristics. Neisseria catarrhalis T 
compared well with the N. catarrhalis group isolated 
from the human pharynx and described in all text 
books of bacteriology. They were sJherical or 
slightly oval cocci arranged singly, in pairs, in 
tetrads or in clumiJs, but never in chains, short or 
long (Fig. 1). They produced both smooth and rough 
colonies on blood agar. The smooth type was round, 
low; convex, greyish -white, amorphous with smooth 
glistening surface and entire edge. The rough type 
was convex, whitish -grey, with slightly uneven 
surface/ 
Fig. 1. - N. datarrhalis I( 
From a blood agar plate culture, 
214. hours, 37 °C. (X1200). 
--,+ Ii .. hs fil«i;t. 
.M,. N / P ~J {r. tj _l 11 I 
t 1 y ! 
¡>> t srlÌ l + 1t,t . ;; fd`l ¡,,rs,';4 ,`;7; 4 Y' ei "0%1 itt f i'. t tititi' . ta 1 k .. 
' ¡ f : f . s yi . .c .t '» t=- Ij... d _ .tti.ti, 
-;11/11;17 a,r.1 . ,,;t .;: é}:i M:.=1itt ,, fl.,t Ì1 « i. 
+ti íá 
. Ss ;t; rí i ~ r . , i {{fr tiv11fi,,r tr,tri11{j ti-`,tj p I .. t . ri`. .' j 'i1,ti. 
. 
N itt 
i r i 
, 
Ara Il:tb qi t+ 
% %ti 
r- ..I044 
Fig. 2a - N. ' catarrhalis II, 
From a blood a ;ar culture, 
214 hours, 37 °C. (X1200) 
Showing a tendency to form 
short chains. 
Pig. 2b - N. catarrhalis II. 
From a blood agar culture, 
214 hours, 37 °C. (X 1200) 
showing short and long chains. 
-9o- 
surface and eaten edge, later differentiated into a 
raised opaque, whitish granular centre and a thinner 
greyish translucent periphery with a crenated edge, 
friable and not easily emulsifiable. 
N. catarrhalis II showed diatinct differences in 
morphology and cultural characteristics from the 
above group. They were spherical or slightly oval 
d iploc oc c i arranged in twos and short and long chains 
(Figs. 2e and 2b) . Growth on blood .agar was round, 
convex, reddish -white, translucent, amorphous 
colonies ìit _ smooth glistening surface and entire 
edge, butyrous consistency and easily emulsifiable. 
Later, the colonies became more whitish and opaque 
and sometimes showed a granular centre and 'radiate 
periphery. their growth on agar was very poor, 
some strains even failed to grow on that medium. 
Similarly, growth was hardly visible in nutrient 
broth even on prolonged incubation. :ven the 
addition of glucose to the broth did not improve 
growth . Gro°:: th on blood ggar or on serum agar 
incubate at 22°C. was rather uncertain. Some 
strains grew slowly and very, sparsely, while some 
did not rose; at all. For fermentation tests of- thes 
strains, sugar medium with serum water was used. 
These types of cocci were isolated mostly from the 























































































































































































































































































































































































































































































































































































































































































































































































Neisseria pharyngis formed a small percentage of 
the Gram- negative cocci isolated. They were small 
cocci arranged singly in pairs or in clumps. Like 
catarrhalis I, they grew freely in ordinary media. 
Colonies blood agar were round, greyish -white, 
opaque, slightly wrinkled surface and an undulate 
edge. In broth, slí`ht turbidity, granular deposit 
and sometimes surface pellicles were noticed. 
Growth was appreciable at 22 °0. also. These strains 
fermented glucose , maltose and-sucrose, but not 
lctose. 
Results. 
The incidence of these organisms in the normal 
and sick dogs remained _practically the same. Of 
seventy -five normal dogs, forty -five (60 per cent.) 
were found to oe the carriers of these organisms, 
whereas they were recovered from fourteen (56 per 
cent.) of the sick dogs. 38.7 per cant. of the 
normal dogs harboured them in the nose, 48 per cent. 
in the nasopharynx and 26.7 per cent. in the tonsils, 
while 32 per cent. of the sick animals were positive 
in the nose, 35.3 per cent. in the nasopharynx and 
32 per cent. in the tonsils. 
Out of the total of ninety -five strains isolated 
sixty -four (67.4 per cent.) were typical of Neisseria 
catarrhalis which were designated as N. catarrhalis I 
Twenty -one (22.1 per cent.) belonged to the tentative 
division made in this study as N. catarrhalis II, and 
only ten strains (10.5 per cent.) belonged to the 




carrier rates for I]eisseria (Grams- negative cocci) 






Normal 75 45 60 
Sick 25 14 56 
Combined 100 59 59, 
TABLE MX . 
The frequency of. Neisseria in the nose, nasopharynx 
and tonsils of normal and sick dogs. 














Nose 75 29 38.7 25 82 ; 100 37 37 
`Naso- 
pharynx 50 2tß. 1+8 17 . 6 35.3 67 30 41x.8 
Tonsils 75 20 26.7 25 8 32 100 28 : 28 
-94- 
BCILLUS (I.EI, OPHILUS) BROUCHISFP ±'bCUS 
Efethod of identification. 
It was not possible to identify the colonies of 
this organism with any degree of certainty, for, thou h 
fei -'ly characteristic, colonies of other organisms 
somewhat resembled them; and so in order not to miss 
this organism several colonies of the same tyre were 
picked from the original plate and subcultivated on 
to fresh plates. . nny small Gram!-negative motile 
organism gro-;;ill on Ùtar as small, round, convex, 
amorphous colonies with smooth glistening surface of 
butyrrou: consistency was provisionally considered to 
be ú.:emophilus bronchisepticus, and was further 
examined by biochemical and pathogenicity tests. 
The biochemical reactions regarded as character- 
istic of laemophilus bronchisepticus were, the 
inability to ferment any of the carbohydrates, the 
production of markets alkalinity in litmus milk, a 
dark tan colour on potato slope, growth in Koser's 
citrate broth, indefinite action on nitrates, and 
also profuse catàlsse production as described by 
.Ferry, EcCowan, Torrey and Rahe (loc. cit.) . 
The majority of the strains showing such- -nio-rpho- 
logic a 1, cultural characteristics and biochemical re- 
actions were tested for pathogenicity by the 
intreperitoneal inoculation of guinea pigs with 
Q. ml. - 1 ìrl. of a 24 hours' broth culture. 
Death ensued in 24 - 48 hours. 
-95- 
Results. 
Of the seventy -five normal dogs, fourteen (18.7 
per cent .) were found to be carriers .of this' 
organism, whereas it was recovered from _thirteen 
(52 per cent -.) of the sick dogs. In the normal 
animals it was found in 14.7 per cent. of the nasal, 
10 per cent. of the nasopharyngeal and 4 per cent. 
of the tonsillar swabs; Whereas in the sick animals 
t2 per cent. of the nasal, 41.2 per cent. of the 
nasopharyngeal and 20 per cent. of the tonsillar 
swabs were positive. 
All the normal dogs which harboured this 
organism were young anir.als. Five were two years 
old, while the remaining nine were either one year 
or younger. .il the sick dogs studied were of 
immature age, except. dog number lc, which was eight 
years old, so that again the organism was only 
recovered from young dogs. `They were all showing 
early clinicL1 symptoms of distemper or the nervous 
complications_ of the disease. On the other hand, 
some of the dogs showing such symptoms failed to 
reveal this organism. 
'_'he cultural characteristics of all the for ty- 
four strains of this organism isolated in this 
investigation were uniform, except for one test, 
the reduction of nitrate to nitrite. Only fourteen 




Percentage carrier rates for H. bronchisepticus 
in normal and sick dogs 
Group _;o. of dogs 
swabbed 
_ positive Percent 2ositive 









The frequency of H. bronchisepticus in the nose, 
nasopharynx and tonsils of normal .and sick dogs. 
Normal Dogs Sick Dogs 
- 












',,ose 75 11 14.7 25 13 52. 
i:asopharynx 50 5 10 17 7 41.2 
Tonsils 75 3 4 25 5 20 
-97- 
remaining thirty strains had no reducing action at 
-all. This result is quite in agreement with the 
observatiorsrecorded by Torrey and Rahe (loc. cit.) 
Particular care was taken to differentiate 
this bacillus from some strains of Bacillus faecalis 
alkaligenes isolated in this investigation, which 
were also motile, produced no action in any of the. 
carbohydrate media and were able to produce marked 
alkalinity in litmus milk. These strains, however, 
grew more profusely ana, mor îholog is :.11y, were 
slightly thicker ana longer rods than Bacillus 
bronchise ;t ficus . Furthermore , these strains were 
not pathogenic for guinea pigs. 
98 
TABLE XO 
Biochemical reactions of H. bronchisepticus isolated from 
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Alk - - ÷ Dark tan - 
Alk - - + - - - 
Alk - - - + + - 
Alk - - - + - - 
Alk - - - -f- - - 
Alk - - - + + - 
Alk - 
Alk - - - + - - 
Alk - - - + + - 
Alkm - - - + 
Alk - - - 4 - 
A:1k - - - + + 
Alk - - - + - - 
Alk - - - + - - 
Alk - - + + - 
Alk - - - +: - - 
Alk - - - + - - 
Alk - - - +-; + - 
Alk - - - + - - 
Alk - - - + - - 
Alk - - - 4 - - 
Alk - - - + - - 
Alk - - - + + - 
Alk - - + - - 
Alk - - + - - 
Alk - - - + - - 
Alk - - - -1--. + - 
Alk - - - + + - 



























Alk(under litmus milk) = Marked alkalinity . 
- gelatin)' = no + (under nitrate) = groldh in citrate medium. 
(under 
+ (under nitrate) 
liquefaction. 
= reduction of nitrate to nitrite. 
-99- 
COL 01-i,M. BACILLI 
Result. 
Organisms belonging ,to this group ,per isolated 
from sixteen (21.3 ;)er cent.) of the seventy -five 
normal dogs and from twelve (48 per cent.) of the 
twenty -five sick dogs. Their frequencies in the 
nose , nasopharynx and tonsils of normal dogs were 
14.7 per cent., 4 per cent. and 5.3 per cent. 
respectively, whereas they increased in the_sick dogs 
to 2O per cent., 17.6 per cent. and 28 per cent. in 
the co responding parts. 
Out of the thirty -two strains of this organism 
isolated from normal and sick dogs, fourteen were 
almost typical of the B. coli type in .not fermenting 
inositol, producing indole, giving positive ,ethyl 
red reaction, and failing to utilise citrate. 
Twelve strains were identified as B. lactis 
aerogeries, an atypical strain of B. coli, by their 
ability to ferment inositol, absence of indole 
production, positive V.P. and negative L.R. reaction, 
and by their ability to grow in citrate mediuril.. 
One exception in this group (strain 41N4) was noted, 
giving positive L.R. and negative V.P. reaction, 
corresponding to the pneu iobacillus type. Lost of 
the strains in this group showed small capsules. 
Six strains were grouped as B. cloacae type on 
account of their ability to liquefy gelatin. 
-100- 
TABLEXIII 
Percentage carrier rates for Coliform bacilli 
in normal and sick dogs. 
Group No. of dogs swabbed Number Positive Percent Positive 
Normal 75 16 21.3 
Sick 25 12 4.8 
Combined 100 28 28 
^l TF XXXIV 
The frequency of Coliform bacilli in the nose, nasopharynx 
and tonsils. 
Situation 













Nose 75 11 14-.7 25 5 20 100 16 16 
Nasopharynx 50 2 4 17 3 17.6 67 5 7.4 
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D IPHTIERO D 31:10 ILI,I 
Only two species of iphtheroid bacilli were 
isolated in this study : - 
l. Gram- positive short % ods, showing no meta- 
chromatic granules, grówing fairly well in ordinary 
media, having no action on any of the carbohydrates, 
were identified as Corynebacterium hofmanni 
(Bacillus of I3ofraann) . 
2. Organisms resebling Corynebacterium xerosis 
formed the second group. They were non- motile, 
sli`ltly pleomorphic, Gram -positive rods of medium 
size, slightly curved, clubbed and segmented, 
'frequently arranged in small _clusters showing clear 
metachromatic granules. Growth in broth was 
moderate with slight turbidity and granular deposit 
on 24 hours' incubtion. . On agar, minute raised, 
round, smooth, almost transparent, colonies were seen 
after 48 hours' incubation. Growth was more profuse 
on media containing blood or serum. No haemolysis 
was seen on blood agar plate. x;11 the strains 
produced acid without gas in glucose, maltose and 
sucrose; other sugars were not attacked by any of 
the strains. Litmus milk was not changed. Indole 
was not produced. They were non- pathogenic to 
laboratory animals. 
Of seventy -five normal dogs, only fourteen (18.7 
per cent.) showed diphtheroid bacilli (8 per cent. 




Percentage carrier rates for diphtheroid bacilli 





Number Positive Percent Positive 
C. hofmanni C. xerosis Tótal C. hofmanni C. xerosis Total 
Normal 75 6 8 14 8 10.7 18.7 
Sick 25 1+ 3 7 16 12 28 
Combined 100 10 11 21 10 11 21 
ry: 
-104- 
Similarly, of twenty -five sick dogs, seven (28 per 
cent.) were found positive for this group of 
organisms (16 per cent. C. hofmnni and 12 per cent. 
C. xerosis). 
The carrier rates in the nose, nasopharynr and 
tonsils were 14.7 per cent., 6 per cent. and 2.7 per 
cent. respectively in normal dogs, whereas it 
increased to 16 per cent., 11.8 per cent. and 4 per 
cent. in the corresponding parts in sick doffs. 
The frequency of C. xerosis was greater than that of 
C. hofmanni in the nose, both in normal and sick 
dogs; while only 4 per cent. of the normal dogs were 
positive for C. hofmnni in the nose, 10.7 per cent. 
showed C. xerosis in the same situation. similarly, 
while C. hofm nni was found in the nose of one (4 Per 
cent.) , C. xerosis ̀ was isolated from, the nose of 
three (12 per cent.) sick dogs. C. xerosis was net 
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B KGILLUS SUET ILIS GROUP 
xll aerobic Gram- positive, spore- bearing bacilli 
were included in this group. They were all motile, 
non- capsulated, formed spores abundantly, produced 
uniform turbidity with granular growth and often 
surface scum in broth. On agar the colonies gave a 
granular mealy appearance or membranous and thrown 
into wrinkles. 
Their classification into 3. suätilis, B. 
mesentericus, yuîgatus and B. megetherium on the 
basis of their biochemical reactions, as shown in 
Table;;XIX, was purely arbitrary, as biochemically 
there were no striking variations between these 
groups. X11 of them likuefied gelatin, reduced 
nitrates, and produced abundant catalase. The 
majority of them reduced, coagulated and peptonised 
litmús milk in varying degrees; two strains (26 N4 
and 30 N2) only reduced and peptonised, and failed 
to co. guïate . Fermentation of glucose, maltose, 
sucrose, and trehalose was constant with all strains. 
These organisms were isolated from twelve (16 
per cent.) of the normal dogs and from five (20 per 
cent.) of the sick dogs, all from the nasal swabs, 
excepting in one sick dog (No. 20) , in which, in 




The frequency of MgdcraViZ3EXoT Bacillus Subtilis 
group in normal and sick dogs. 
Group 
No. of dogs 
swabbed 
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































L_,CTER 2[;i'L ALYA.LIGEit ES 
X11 Cram-negative rods of variable size, motile 
or non -motile , growing profusely or moderately on 
ordinary media, including hacConkeyts bile salt agar, 
havinE no fermentative property of any of the 
color-: only used carbohydrates, either showing no change 
or producing marked alkalinity in litmus milk, not 
forming. indole , and non -pathogenic to laboratory 
animals, were included in this group. 
Fifty -eignt strains belonging to this group were 
isolated from normal and sick dogs (34 strains from 
normal and 24 from sick dogs) . Only eighteen strain 
were typical of Bacterium f aecalis alkaligenes 
described ay 2etruschky (1896) . They were actively 
motile, Gram -negative, slender rods, slightly longer 
and t1_inner than those of I3acteriura coli. The 
colonies on agar were also slightly flatter than those 
of B. coli and more contoured with a raised centre 
and undulate edge. Litmus milk was rendered strongly 
alkaline, and a characteristic brown colour was 
producevi on potato. -.Growth was very _profuse both on 
solid and liquid media. In broth, surface ring and 
pellicle were f ormed. Growth on Mac Conke y' s medium 
was profuse with the formation of a yellow zone around 
each colony. Sixteen of these strains grew on 
citrate !:.edium, whereas two (22 Tc and 25 re failed 
to grow on that medium. 
-110- 
TABLE XL 
Percentage carrier rates for Bacterium alkaligenes. 
Group 
No. of dogs 
swabbed Number 
Positive Percent Positive 
Normal 75 27 36 , 
Sick 25 15 ' 60 
Combined 100 4.2 )2 
TTT .XLI 
The frequency of Bacterium alkaligenes in the nose, 
nasopharym_x and tonsils 



































. The remaining forty, strains were distinctly 
different from the above in their morphológy and 
cultural characteristics. They were rather similar 
to the types described by Nyberg (1935) and named 
Bacterium alkaligenes. whey were short , thick 
bacilli, non-motile, not producing appreciable change 
in lit:__us milk and no clear pigmentation on potato. 
The colonies on agar plate were somewhat similar, and 
the growth was not so profuse as in the motile type 
described by Betruschky. Growth in broth was 
moderate without the formation of surface ring and 
pllicle. Among these forty strains, fifteen failed 
to grow in citrate medium, eight showed' slight 
alkalinity in litmus milk, and four showed slight 
brown pigmentation on potato. 
Organisms belonging to this group were isolated 
from twenty -seven (30 per cent.) of the normal doge, 
and from fifteen (60 per cent.) of the sick dogs. 
Their frequency in the nose, nasophs.rynm and tonsils 
of normal dogs was 21.3 per cent., 6 per cent. and 
20 per cent. respectively, while it increased to 
40 per cent., 35.3 per cent. and 32 per cent. in the 
corresponding parts in sick dogs. 
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rRIFDL aN1DER' S BACILLUS 
Five strains of this organism 7rere isolated from 
four sick dogs. One (8 Tb) from the tonsils of e 
dog showing early symptoms of distemper, two (16 Na 
and 16 Ta) from the nose and tonsils of a cog hick 
was very anaemic and debilitated, one (20 Nc) from 
the nose of a dog having conyulsioris, and one more 
(23 Nf) from the nose of a dog with chorea. ,:_11 
the strains were rather uniform in their cultural and 
hiocheraic l characteristics. They grew with 
characteristic large ucoid colonies on agar plate, 
not very unlike conform bacilli. All of them had 
small capsules and were all non- motile.. They showed 
characteristic nail -headed growth in gelatin stab - 
a circular convex growth on the surface with a fili- 
form growth in the stab, the whole resembling a round 
headed nail. (Fig. 3) . Only two strains (16 Na and 
16 Ta) were positive for indole, the rest were 
negative. X11 were positive for methyl red reaction 
and negative for V.P. Two strains (20 Nana 23 Nf) 
did not ferment inositol. They were all mildly 
pathogenic ro mice. 0.5 c.c. to 1.0 c.c. of broth 
culture injected intraier-toneally killed the mice in 
24 -48 hours, and the organism was recovered in pure 
culture from the heart blood, liver and spleen. 
-115- 
Fig. 3. 
Friedlander's bacillus (8Tb) 
Gelatin stab culture, 10 days, 22 °C. 
showing nail -headed growth. 
-116- 
TABLE XLIII 
The Incidence of Friedlanderls bacillus in the 
upper respiratory tracts of dogs. 












The frequency of 
nose, 
TABLE XLIV 





































Biochemical and other characteristics of Friedlan .er's bacillus 











8Tb 16 Na -16 Ta 20 rr. 3 Nf 
mall 
Nil 







































reduced Reduced :reduced reduced Reduced 
L. Acid Acid & clot _icid & clot Acid & clot Acid & clot 
Citrate + + + + 
Glucose Ag Ag Ag Ag Ag 
Lactose Ag Ag Ag Ag Ag 
MMannitol Ag Ag Ag Ag Ag 
Inositol Ag 
!íaltose Ag Ag Ag Ag Ag 
Dulcito1 
Sucrose Ag Ag Ag Ag 
Salie in Ag Ag Ag Ag 'Ag 
Arabinose Ag Ag Ag lg Ag 
Raffinose Ag Ag Ag Ag Ag 
Trehalose Ag Ag kg Ag Ag 
Inulin 
Dextrin Ag Ag Ag Ag Ag 
Rhamnose Ag Ag Ag Ag AQ; 
lose Ag Ag: Ag Ag Ag 
Sorbitol A&.; Ag Ag: Ag Ag 
Ag = Acid and gas 
-118- 
hIEiviOPri IIUS 
_lay Gram- negative cocco- bacillus or small, 
slender, pleomorphic bacillus:-, not growing on 
nutrient agar or in broth, but growing slowly on 
blood agar and chocolate agar, sho-- in . small:, round, 
convex, colourless or slightly opaque. colonies was 
regarded as haemophilic, and it was further tried in 
various other media, such...as glucose broth, serum 
broth, serum agar, liver infusion agar, solidified 
serum and Dorset's egg medium, before confirming it 
as such. 
The accessory growth factors of these strains 
cere studied by testing their ability tog row on the 
following media, as recommended by Thjotta and ,Avery, 
(1021), Rivers (1922). and Elides (1924). 
(a) agar with haematin, representing the auto- 
clave stable 2L f actor (2 per cent.). 
(b) _,.gar with T7east extract, representing the auto- 
clave labile V factor (10 -15 per cent.). 
Haem.atin and yeast extract were prepared by the 
following methods: 
Haematin: Red blood cells from 100 c. c. of 
blood were washed in physiological salt solution, 
laked with distilled water and1)recipitated with 95 
per cent. altohol. The ;precipit.ate was boiled with 
weak Lzcid alcohol (112804) until colourless and then 
filtered. The filtrate was _:artially saturated with 
NaC1 and filtered. The precipitate was washed on 
the filter with distilled water, dissolved in warm 
acid; 
-119- 
acid alcohol, re- precipitated with Na01, filtered, 
washed, taken up in acid alcohol, made slightly 
alkaline (pH 7.4) with NaOH and brou :ht up to a 
volume of 1Q0 c.c. with 95 per cent. alcohol. This 
was added to any basic medium in quantities of 2 c.c. 
per 100 c.c. and always autoclaved. 
Yeast extract : 100 grammes of brbwert s yeast- 
were emulsified in 400 c.c. of distilled water. 
Since vitamins will stand boiling better in acid 
than in an alkaline solution, the reaction of the 
suspension of. yeast cells was adjusted to pH 4. 6, 
Dolled for ten minutes, and then allowed to settle 
at room temperature. The clear supernatant e :tract 
was pipetted off, filtered through paper and steri- 
lised by means of a handler filter. This clear 
sterile extract was stored in an ice box and the 
necessary .euantity added to the medium immediately 
before use. 
Haemopeptone eater, recommended by Rivers and 
Kohn (loc . cit .) , was used as a liquid medium for 
examinin , its motility and testing its indole 
production. The same medium with 0.1 per cent.. 
potassium nitrate added to it was used for testing 
nitrate reduction. Sugar medium too, recommended by 
the same workers, was used for the fermentation test. 
A11/ 
-120- 
All the haemophilic strains isolated in this 
investigation grew on agar with haematin, but not on 
agar with yeast e ;tract , showing that -r 44 only, not 
t:vm was required as the accessory growth factor. 
The strains were non -motile, positive for indole and 
nitrate reduction. All of them fermented glucose, 
galactose , mannitol and sucrose , but not lactose, 
maltose or dextrin. 
Thus, they were all identified as riaemophilus 
cani: by their morpology, cultural characteristics 
and biochemical reactions. 
This organism was isolated only from nine 
(12 -)er cent.) of the seventy -five normal and from 
two (8 per cent.) of the twenty -five sick dogs. 
Of the ten strains isolated from normal dogs, four 
were from the nose, three from the nasopharyns and 
three from the tonsils. bi_dilarly, of the four 
strains from the sick dogs, two were from the nose, 
one from the nasopharyn.ó and one from the tonsils. 
-121 - 
TABLE XLVI 
Percentage carrier rates for Haemophilus canis in 
normal and sick dogs. 
Group Number of dogs swabbed :lumber Positive Percent Positive 
Normal 7/5 12 
Sick 25 8 
Combined 100 11 11 
TABLE =II 
The frequency of Haemophilus canis in the nose, nasopharynx 
and tonsils 




































PRG TEUS SPECIES 
All Gram -negative, motile, pleomorphic organisms 
producing amoeboid colonies on nutrient agar plate., 
fermenting `luc ose with acid and gas but not lactose, 
liquefying solid serum and Eelatin, were included in 
this group. For confirmation, other tests, such as 
indole production, nitrate reduction, decomposition 
of urea into ammonia, .formation of hydrogen sulphide 
in lead acetate agar medium, production of catalase, 
ammonia in peptone water, and action on litmus milk, 
were also conducted. 
All the twenty -three strains isolated in this 
investigation lic_,uefied gelatin, all but two (1'9, 
and 37T8) liquefied solid serum as well. All the 
strains decomposed urea into ammonia, only six. 
strains failed to produce indole. Similarly, two 
strains were negative for :_ethyl red reaction (37T4 
and 48N§); only two strains 24Nó and 24NPC) were 
recorded as shoving _positive V.P. reaction. Nitrate 
reduction was rather constant. 11 were positive, 
excepting two strains (19N2 and 35p,ß.8) which were 
recorded as having doubtful reaction. production of 
via s 
ammonia in _peptone water /rather constant, excepting 
in two strains (19N2 and 2Tc) in which the reaction 
was doubtful. Only one strain (68N2) failed to 
produce hydrogen sulphide. :ill strains were positiv 









































































































































































































































































































































































































































































































































































































































































































































































































































































































variable. The majority of the strains produced 
alkali and peptonisation. 11 produced acid and as 
in glucose, and all but two in sucrose, as well. 
Nearly 50 per cent. of the strains fermented maltose, 
while none of them fermented lactose, mannitol or 
dextrin. 
These organisms were isolated from twelve (16 pe 
cent.) of the seventy -five normal dogs and from 
seven (28 per cent.) cf the twenty -five sick dogs. 
The frequency in the nose, nasopharynx and tonsila 
of normal dogs was 6.7 per cent., 4 per cent. and 
.6.7 per cent. respectively, whereas in the sick it 
rose to 20 per cent., 11.8 per cent. and 16 per cent. 
respectively in the corresponding parts. 
125. 
TABLE XLIX 
Percentage carrier rates for Proteus Bacilli in dogs. 
Group Number of dogs swabbed Number Positive Percent Positive 
Normal 75 12 16 
Sick 25 7 28 
Combined 100 19 19 
.] 
TABLE L 
The frequency of Proteus Bacilli in the nose, nasophar nx 
and. tonsils of normal and sick dogs 










































.:.Ern GMl.CiiIA SP. 
rill the organisms included in this group were 
not uniform in their morphology and staining reactions 
even though they did not show much marked difference 
in their cultural and biochemical character istic s. 
Morphology. 
Smears from the growth on solid media showed 
unbranohed filaments which were usually unsegmented, 
dtraight or curved and sometimes intertwined in 
tangled masses. Ends were square or rounded or 
clubbed at one end. Some filaments were twisted, 
and such irregular and swollen forms were often 
encountered (Fig. 4) . Individual organisms varied 
in length from 2 to 250 microns and in width from 
0.6 to 1.4 microns. short and bacillary forms-were 
most prominent in smooth colonies (Figs 5) . and long 
filamentous forms in rhizoid colonies (Fig. 6) . 
When Frown in li;uid media, they were mostly broken 
and only short bacillary forms were seen. 
Staining reactions were rather indefinite. 
Generally they were Gram- positive, but sometimes 
decolorised quickly. Very irregular staining was 
noticed in some in which a few organisms retained 
Gram's staining While some others in the same field 
showed a Gram -negative reaction. Often a single 
element retained Gram's staining in some parts while 




FIoLi blood agar culture, 
48 hours, ';'-/c)C., shoinE. 
filaments of irregular 
shape. (X 1200). 
74. b. - Leptotrichia sp. 
From blood agar culture, 
48 hours, 3700., shoinE 
short, and bacillary forms. 
(X 1200) 
Fig. 6. - Leptotrichia sp. 
From blood agar culture, 48 hours, 
370(1.1 showinP long filamentous 
forms (.,'L 1200). 
-128- 
strains shoved round granules in all elements by 
Gram's staining. By methylene blue staining old 
cultures showed clear vacuoles in their element:. 
They were all non -acid fast, non -spor ing and non- 
motile. 
Growth on blood agar_ Both smooth and rough 
colonies were observed on blood agar plates. smooth 
colonies were round, convex, entire, 1.5 - 2.4 mm. in 
diameter, creamy white, butyrous and easily emulsifi- 
able (Fig. 7). Rough colonies were greyish- white, 
circular, having a raised granular centre and a flat 
peripheral portion, across which tangled filamentous 
processes radiated to give a rhizoid appearance (F ig.8) . 
They were between 1 - 2 rm . in diameter. some 
colonies were raised at the centre, giving an umbonate. 
appearance with an even rounded edge and fine 
filamentous outgrowths (Fi . 9). No heemolysis. 
plan agar. Growth on plain agar was poor. 
Small cínhead -like colonies were observed after fóu_ 
days' incubation at 37 °C. 
LacConkey agar -. No growth. 
Broth. Growth was slow, á scanty granular sedi- 
ment appearing after 3 -4 days. The granules settled 
down at the bottom, leaving the medium clear. 
Gelatin stab. No growth was noticed. 
Lftf ler' s serum. In forty -eight hours, slightly 
raised, whitish, glistening, confluent growth, which 
increased on further incubation. No liquefaction even 
on prolonged incubation. 
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Fig. 7. - Leptotrichia sp. 
smooth ty _)e of colonies- on blood agar, 
4 days,. 37 °C. (X15). 
-130- 
pie. 6. - Leptotrichia sp. 
Rouh type of colonies on blood agar, 
4 days, 3f C. (X10) 
i.Fi . 9. - Leptotrichia sp. 
Surface colonies on blood asar, 
4 days, 37 O., showing raised 




potato slope - No growth was observed. 
Metabolism. 
Aerobic. Seventy -five per cent. of the strains 
did not grow at all under :strict anaerobic conditions. 
About twenty -five per cent. showed poor growth under 
anaerobic culture. Opti:..um temperature was 37 °C. 
No .growth was observed at room temperature. Slow 
and poor growth at 22°C. 
Biochemical. No fermentation of sugars. No 
change in lit]:_us milk. Indole -; L.R. - : 1T.p -; 
Nitrate reduction -; NH3 -: H2S -; Catalase 4-. 
L.3. reduction -. 
pathogenicity. 
Injections of 48 hours' serum broth culture of a 
few strains of these organisms into guinea -pigs, 
rabbits and mice, failed to produce any progressive 
pathological reaction. 
Results. 
Of the seventy -five normal dogs, eighteen (24 per 
cent.) and of the twenty -five sick dogs, seven (28 per 
cent.) were positive for this group of organisms. 
They here not once found in the nose of either normal 
or sick dogs, but their frequencies in the nasopharynx 
and tonsils of normal dogs were 18 per cent. and 24 
per cent. respectively, while they were 13 per cent. 





Percentage carrier rates for Leptotrichia/in normal 
and sick dogs. 















The frequency of Leptotrichia sp. in the nose, 
nasopharynx and tonsils 
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Ui11T1 TLD. 
During. the, course of this investigation several 
unknown Gram-- nege.tive organisms were constantly met 
with, and on the basis of their morphology, cultural 
and biochemical characteristics and pathocnicity 
tests, 'hey were mainly divided into three groups 
as described below. 
Unidentified group (a). 
:orhology. The organisms of this group were 
small rods varying in length from 0.8 to 3 microns 
and in breadth from 0.4 to 0.8 micron, arranged 
singly in two's and small groups. Some were coccoid 
and the rest rúd a straight axis and rounded ends. 
A few filaments were occasionally seen. In some 
places they looked like diplobacilli. They had no 
capsule. They were non- motile at 37 °C. and also at 
2° 2 C. 
Growth on blsod agar plate. Twenty -four hours 
at 37 °C. - round, convex., entire, smooth, about 17.3 r:_ml. 
in diameter. The colonies were soMewhat greenish, 
but on further incubation they became definitely green 
and even chocolate coloured. There was a zone of 
clear bete haemolysis around these colonies. The 
growth was sticky and gum-like. 
,,gar plate. Opacue, glistening mucoid colonies; 
no pigmentation. 
Chocolate agar. profuse growth with chocolate 
pigmentation. 
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Agar stroke. slight growth only at the surface. 
Gelatin stab. Napiform liquefaction in about a 
week. 
Broth. Twenty -four hours at 37 °C. - i_oaerate 
uniform turbidity. No surface growth and no deposit, 
but on further incubation a slight mucoid deposit was 
seen. 
41 
Lofflerf s serum. Licuef: ction with greenish-- 
brown tinge. 
Potato. mhin growth - dark brownish. 
iviacConkey agar plate.- No growth. 
Metabolism. Aerobic. No growth under strict 
anaerobic conditions. Optimum tem_cerature 37 °C. 
Slow growth at 22°C. No growth at all at room tempera 
ture . slight or no pigmentation when grown at 22°0. 
Biochemical. No action on any of the carbohydrat 
Cetalase positive; Indole positive; L.R. negative; 
V.P. negative; Nitrate reduction negative; NH3 negativ 
H2S negative; L.B. negative. Litmus milk - at first 
slightly acid then changing to slightly alkaline, 
decolorised and )eptonised. Often clots were formed, 
which gradually became slightly yellowish. 
Ammonia from urea. Urea was decomposed into 
ammonia. It was tested by inoculating a tube of 
buffered urea -phosphate medium with the culture 
(Ferguson and Hook, 1943) and after incubating for 24 




Pathogenicity. Non -pathogenic to mice, guinea 
pigs and rabbits. 
Results. The percentage carrier rates for this 
group of organisms in the nose, nasopharynx and 
tonsils of normal and sick dogs did not vary to any 
appreciable degree. Of seventy -five normal dogs, 
forty -five (60 per cent.) and of twenty -five sick 
dogs, sixteen (64 per cent.) were positive in one 
situation or another. They were most freuentiy 
found in the tonsils and nasopharynx and occasionally 
in the nose. 58.2 per cent. of the dogs harboured 
them in the nasopharynx, 61 per cent. in the tonsils, 
whereas only 8 per cent. showed in the nose. 
137 
TABLE LIII 
Percentage carrier rates for unidentified group (a) 
in normal and sick dogs. 
Group Number examined Number Positive Percent Positive 
Normal 75 45 60 . 
Sick 25 16 64. 
Combined 100 61 61 
TABLE LIV 
The frequency of unidentified group (a) in the nose, 
nasopha?ynx and tonsils. 



































Unidentified group (b). 
Morphology. Gram,-negative coccobac illi, 
arranted singly, in twos and in clumps. some 
strains were .slightly pleomorphic, non- sporin;, non- 
capsulated and non -motile both at 3700. and 220C. 
(Fig. 10.) 
Blood agar plate. Round, convex, entire, smooth 
greyish- white, easily emulsifiable colonies. No 
haemolysi s. 
Agar plate. Round, convex, opaque colonies. 
Gelatin stab. No growth. 
Broth. profuse granular growth, slight flaky 
deposit, surface ring and scum. 
Leffler* s serum. Whitish or slightly yellowish 
raised growth. No liquefaction. 
Potato. Slightly whitish Erowth. 
MacConkey's agar plate. profuse pale growth 
with yellowish zone. 
Metabolism. Aerobic. No growth at all under 
-strict anaerobic conditions. Optimum temperature 
37 °C. No growth at room temperature. Sloe, growth 
at 22°C. 
Biochemical. Ferment only glucose with acid and 
no gas; Catalase positive; Indole negative; L.R. 
negative; V.P. negative; Nitrate reduction negative; 
NH3 negative; H2S negative; M.B. negative; L.M. no 
change. Urea was not decomposed into ammonia. 
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Pathogenicity. Non- pathogenic to mice, rabbits 
ana guinea pigs. 
Results. The percentage carrier rates for these 
organisms also, were practically the same in normal 
and sick dogs (normal, 48 per cent.; sic'_, 44 per 
cent.). Their frecÿuency in the nose, nasopharynx 
and tonsils of normal and sick dogs did not vary to 
any considerable degree. They were isolated from 
the tonsils cf 37 per cent., from the nasopharynx of 
32.8 per cent, and from the nose of only 6 per cent. 
of the dogs. 
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TABLE LV 
Percentage carrier rates for unidentified group (b) . 
in normal and sick dogs 
Group ?umber examined Number Positive Percent Positive 
Normal 75 36 48 
Sick 25 11 44 
Combined 100 47 4.7 
TABLE LVI 
The frequency of unidentified group (b) in the 
nose, nasopharynx and tonsils. 
Situation ". 



































Unidentified group (c) . 
Morphology. Gram-negative small bacilli, 0.7 to 
1.8 micron. by 0.4 to 018 micron with straignt axis an 
rounded ends, slightly pleomorphic , staining aeeply 
at the ends, giving the appearance of bipolar stain- 
ing, arranged singly, in pairs or in small bundles, 
not in chains; non -motile, non- sporing, non - 
capsulated and non -acid fast (Fig. 11). 
Blood agar plate. Twenty -four hours at 37 °C 
Colonies were discrete, round, 0.5 to 1 mm. in die - 
meter, low convex, amorphous, greyish- white, trans- 
lucent with smooth glistening surface and entire 
edge;' consistency butyrous and easily emulsifiable. 
Agar plate. Colonies were the same as on blood 
agar, but smaller. 
Gelatin stab. Two days at 22 °C. Good filament- 
ous growth, confluent at the top, discrete below, 
extending to the bottom. No liquefaction. 
Broth. Twenty -four hours at. 37 °C. Moderate 
growth with moderate turbidity and a slight powdery 
or viscous deposit. No surface ring and no pellicle 
Löffler' s serum. Good raised confluent whitish 
growth. No liquefaction. 
potato. No visible growth. 
MacConkey agar plate. No growth. 
Metabolism. Aerobe and facultative anaerobe. 
Growth under anaerobic conditions was rather poor. 
Slow growth at 22 °C. very poor growth at room 
temperature. 
Biochemical/ 
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Fig. 11. - Gram-negative small bacilli 
(unidentified grou4i, 0' 
From blood agar culture, 24 nours, 3700. 
(X 1200) 
-144- 
Biochemical. (Ref. Table No. LIX) . There were 
only sl.igltvÂriations in the biochemical reactions of 
the various strains grouped under this heed. hit but 
eight strains formed indole, were positive for Cate - 
lase, only a few strains 1,roduced slight ammonia and 
X25. Yost of them had no action on litmus milk, but a 
few changed it to slightly acid. Glucose was 
fermented by all the strains, maltose by all exce .ìt ing 
two (4Na and 4NPd). Similarly, three strains (48T6, 
67NP7 and 18 Td) failed to ferment sucrose. Only 
three strains (3Npl, 3 T4, 10T7) fermented inositol. 
Lost of the strains fermented dextrose; trehalose was 
fermented by twenty strains and raffincse ,y only two 
strains (9NP and 9T4). 
Potho`enicity. ?on- pathogenic to mice, guinea 
pigs and rabbits. 
Results. The iJercentage carrier rate for these 
organisms in normal dó`: s was 38, while it was slightly 
higher in the sick (4Q) . They were more prevalent in 
the hasopharynx and tonsils of both normal and sick 
animals and were very rarely present in the nose of 
either group. Only one out of seventy -five normal 
dogs ana two out of twenty-five sick dogs-harboured 
them in the nose. But they were found in the naso- 
pharynx of 30 per cent. of the normal and 29.4 tier 
cent. of the sick animals, and also in the tonsils of 




Percentage carrier rates for unidentified 
(group(C) in normal and sick dogs. 
(Group Number examined Number Positive Percent Positive 
Normal 75 27 36 
Sick 25 10 40 
Combined 100 37 37 
TABLE LVIII 
Frequency of unidentified group (c) in the nose, nasopharynx 
and tonsils 
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This investigation presents clear data of the 
presence of the various bacterial species, both those 
regarded as potential pathogens and those believed to 
be saprophytes, in the upper respiratory tracts of 
presumably normal dogs and the variations met with in 
sick dogs. 
Amongst the pathogens were found to be included 
Staphylococci (present in 70.7 of the normal and 
845 of the sick dogs) , haemolytic streptococci (normal 
64;,:,; sick, 68A, I. bronchisepticus (normal, 18.7;x, 
sick, 52;..) and iriedlander's bacillus (normal, nil; 
sick, 16). Amongst. the facultatively pathogenic 
were non -haemolytic streptococci (normal, 77.3; sick, 
96,j, Coliforni bacilli (normal, 21.3;; sick, 48A, 
Bacterium alkaligene.s (normal, 3& ; sick, 60A, and 
Proteus sp. (n or.in. 1 , 16; ; sick, 2851, whilst the 
remaining organisms, namely, Gras- negative cocci 
(normal, 60; ; sick, 56;4 , diphtieroid bacilli (normal, 
18.7; sick, 2&;,), B. suhtilis group (normal, 16; 
sick, 20,x} , H. Canis (normal, 12; sick, .,; 
Leptotrichia sp. (normal,. 24;3; sick, 2&;;), and 
unidentified Gram -negative bacilli groups a (normal, 
60:;; sick, 64j, b (normal, 48;1.; sick, 44A, and c 
(normal, 36.; sick, 40) were all regarded as 
saprophyte s. 
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Staphylococci; Accepting coagulase production as 
the criterion cf pathogenicity of staphylococci of 
ani ial origin as is adopted for human strains, the 
fr>.cuncy of ,pathogenic strains (49.3 per cent.) -round 
in the upper res_oiratory tracts of normal dogs in this 
study is surprisingly high. No information of the 
kind has s6 far been. available and rim consideration 
has been given to the part these organisms might play 
in any of the diseases of dogs. In addition to 
Coagulase production, the majority or these strains 
also satisfy other tests of pathogenicity, such as 
licuefaction cf solid serum and production of haemo- 
lysins. Moreover, all the Coagulase- positive strains 
ísol -ted in this study compare very f ;vonrably -with 
the pathogenic strains isolated and studied by Smith 
(1947) from acute infections in dogs or from lesions 
in the same animals in which the organisms were 
believed to be responsible for the pathological changes 
Further, it was observed that the f reáuencies of 
pathogenic strains in all the situations (nose, naso- 
phrynx and tonsils) were considerably higher (68 per 
cent.) in sick dogs than in normal dogs (49.3 per cent. 
These factors lead one to the conclusion that staphylo- 
cocci have some part to play either priarily or 
secondarily in the respiratory or other diseases oe 
dogs and that these organi:yis may not be of lesser 
importance t__an beta -haemolytic Streptococci thich have 
recently gained so much prominence as the causative 
agents/ 
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agents of infections in dogs. The same view was held 
by Liss Y. Freak, who during the course of the 
discussion on Dr Tor, +_-Ia.re's paper (1946) on "Beta 
haemolytic Streptococcus infection Lt Los, stated 
that hae::.oly t is staphylococci had ben found in a high 
percentage of swabs from suspected streptococcal 
infections of all type-; (mostly recurrent tonsillitis 
or respiratory cases and some in skin diseases too). 
she also ,uoted a case of a young spaniel bitch showin 
skin lesions and slight inflammation of the tonsils 
and pharynx with sli ht pyrel.ia, which yielded haemo- 
lytic Staphylococci, both from the ton ila and skin 
lesions. Bosworth (194.7) observed that staphylococci 
were not so comon in tonsil swabs as Streptococci, 
but he reported that they were occasionally met with 
in cases of swollen throat and carvical lymphatic 
glands and also in furunculosis. He also agreed 
that no adequate survey cf the incidence of staphylo- 
cocci in dogs in health and disease had yet. been made. 
Bosworth nor any other previous worker does not seem 
to have examined the nasal swabs from dogs, vüich 
would no doubt have shown a high frecuency of st.aphy- 
lococci in that situation, possibly .higher than the 
frequency of haemolytic Streptococci in the tonsils of 
the same a.nimals,as hays ueen round in this study. 
roaably the failure to examine nasal swabs accounts 
for the fact that these organisms were not considered 
so/ 
so pi.evalent in dogs an ì no detailed study of .there. has 
so far been made. But the data presented in this 
investigation should offer ample justification to 
study the association of these organisms with various 
diseases of dogs, and it may be suggested that in 
every case the pathcgenicity of the strain should be 
ascertained by its ability to produce GoaFulase, as 
other tests have been proved not reliable. 
Haemolytic streptococci: Although the isolation 
of beta haemolytic Streptococci from the tonsils of 
apparently normal dog s and from cases of tonsillitis 
and pharyngitis have been reported by some workers, 
any infor:...stion about their Presence and frecuency in 
the nose and nasoph -rynx has been completely lacking 
up to the present, though their presence in these 
situations has been assumed. Further, the distribu- 
tion of different serological groups even in the 
tonsils has not so far been properly surveyed. 
pilot et al (l936) did not _/roue their strains. 
Garside (194 ?) grouped only a feu of the strains which 
he isolated from the tonsils of 200 normal dogs in 
his two surveys, and most of them belonged to ErouP G. 
but it was recorded by Garside that 82 per cent. of 
the total strains isolated from different situations 
in dogs, mostly from infective processes, belon`ea to 
group G. Simiirly, Hare and Fry (1938b) observed 
that/ 
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that 61 ;Der cent. of the total strains isolated from 
various conditions in dogs belonged to group G. 
Though the ercentape (48.2 per cent.) of group G 
strains isolated in this investigation fell short of 
the above figures, it still remained. the pr-edominant 
group. It is interesting that such nigh percentages 
as 25.7 )er cent. of grou aú 1 F G.6 ï':. e ÿ. cent. of 
group L were isolated. Such figures nave not so far 
been recorded and may be due to accident in that their 
presence may not be a constant feature but subject to 
variation or it may be that previous workers were 
handicapped for want of a good supply of L and NM 
grouping sera. 
The frequency of group M strains in sick dogs 
(12 per cent.) was decidedly less than their frequency 
in normal dogs (20 rer cent.), while all the remaining 
groups, e_ce;t group F, showed higher frequencies in 
sick dogs, as shown in Table XVII. Group F was found 
in only two normal dogs. So these two, group and 
group F, appear to have no pathog.enic si`nif is nce in 
these animals, although further investigation may 
rve :l the contrary. 
The isolation of a group strain from the 
tonsils of dog No. 12 and group C from the, ncse of the 
sanie dog, 3nd also group C from the nose of dog To. 7, 
while the tonsils and hasopharynnx of the same animal 
showed group 3 strains, indicates the possibility of 
the co- existence of more than one serological group 
in the same situation as well as in one animal. 
Such instances may be frequent, but in the present 
investigation since in order to conserve media only one 
colony of haemolytic streptococci was picked up from 
each of the original plates, there was no chance of 
raeetin,; two different strains in one situation, even if 
they were re sent . 
Another point of interest is that while the 
posit ive carrier rate in the nose of normal dogs was. 
13.3 per cent., it rose to 32 ;er cent. in sick dogs, 
while the difference in the nasopharynx and tonsils of 
the two groups of doE s was not very marked. This 
increase might have been due to the extension of these 
organisms from the nasopharynx to the nasal cavities 
owing to the catarrhal conditions of the upper 
respiratory tracts, as most or the sick dogs studied 
had nssäl catarrh and discharge. 
Another çuestion &rising from the results of this 
investigation is whether the claims made by Hare (1946) 
can be upheld. Hare maintains that beta haemolytic 
Streptococci are never found in nofnial dogs and that 
when they are isolated from supposedly normal dogs it 
inöicates a cyclical waning. of á chronic infection. 
But the present investigation shows that forty -eight 
(64 per cent.) of the seventy -five apparently normal 
dogs harboured haemolytic Streptococci, and it does 
nct/ 
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not seeia possible that such a hih percentage of dogs 
which appeared _)erfectly healthy at the time Of 
swa b b in . c ould have been in the waning phase of the 
infection. In any case, where there is no sign of 
even chronic infection, tige animal has to be classed 
as a carrier until the indicative signs of the 
chronic infection are recórded. 
such a high percentage of carriers a_one the 
dog population does support the observations of the 
importance of haemolytic streptococci as pathogens of 
do.s, for transmission of these organisms to suscep- 
tible animals Jy licking, through the agency of 
common feeding troughs or by droplet infection, is 
easily accomplished. It is also an easy possibility 
that new -born puppies contract the infection from 
their own dam either from infected va j 1 exudate 
during p rtui ition or by post -natal licking, as 
suggested by Hare. 
Isolations of groups C, G and . from normal and 
sick does indicate the possibility of cross- infection 
between dog, and ìß,n, as groups C and G are not 
infrequently found in human infections, and croup A 
is a proved human patho`en. 
Haemophilus bronciisepticua: This organism, which 
was once considered to be the nain aetiological 
factor in distemper, has now lost its importance as 
such, cut it is still regarded as responsible for 
the/ 
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the respiratory complications in distemper. The 
claims made by Ferry, McGowan, Torrey and Eahe that 
this organism was recoverable from a very high per- 
centage of cases in the initial stages of distemper e.r 
amply confirmed by the results of this investigation, 
wherein the organism was recovered from the majority 
of the 'dogs showing clinical symptoms of distemper. 
Another point of interest is that while previous 
workers did not hold the view that this organism was 
recoverable from healthy dogs, it was isolated from a 
small y eerc ;nta : (18.7 oer cent.) of the apparently 
normal do`s in this investigation. Such a low carrie 
rate -:monE st normal dogs and its presence in such a 
high percentage of sick dots imply its constant 
association with this disease. 
It is also believed that this organism is capable 
of causing respiratory diseases, such as contagious 
pneumonia in dogs, independent of the distemper virus 
(Wooldridge, 19'64), 
It is now known that the antigen and the toxin of 
this organism are related to the corresponding 
substances in H. pertüssis and H. parapertussis. 
Further there are also references in medical litera- 
ture to conditions caused by H. bronchìsedticus in 
human beings which simulated whooping cough (Brown, 
1926) and the common cold (; alleer , 1928) . YacGowan 
(1911) also recorded the isolation of this organism 
from the nose of a laboratory worker showing symptoms 
of chronic nasal catarrh. But there has been no 
reference/ 
-156- 
reference in recent years of any human infection .°;ith 
this organism. However, on the basis of the recorded 
evidences, it may be safe to ¿ssume that it is mildly 
pathogenic to human beings also. 
Friedlg ndert s bacillus: It is rather difficult 
to dirt i n`uish Friedlgndertz bc illus from the Coli- 
aerogenes `coup as the latter also show a small 
capsule , and also no marked differences exist' in the 
cultural characteristics and biochemical reactions of 
the two groups. It is generally considered that Bact. 
aerogenes is a sarophyte of grains, the intermediate 
tyoe of Coliform bacillus is a saprophyte of soil and 
the Friedla'ndert s bacillus is the parasite of the 
respiratory tract of man and animals. But often it 
is found that most Friedlú'nderts strains of respira- 
tory origin in human beings are indistinguishable 
from the 3. Coli intermediate tyke and many strains 
found in cystitis are identical with Bact. aerogenes, 
so it is not possible to differentiate these 
organisms on the oasis of habitat alone. 
In this study, while assigning all the atypical 
strains of 3. Coli isolated from normal and sick 
dohs to the Colif orm bacilli, five strains isolated 
from sick dogs were singled out as belonging to 
Friedlgnderts group on account of their character- 
istic nail -headed appEal'anCi Lelatin stab culture 
and of their mild pathogenicity to mice. Perhaps 
all/ 
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all, or possibly some, of the atypical groups of 
B. Uoli also, isolated from normal and sick do`s may 
have belonged to Friedlgnder t s pneumobacillus group 
ant igenically . 
Friedlánderts bacillus in human beings is 
recorded as associated with catarrhal conditions of 
the-respiratory tract, sue uraticn in the nasal 
sinuses, meningitis, ccnRinctivitis and cystitis. 
References are also available of its isolation from 
tr. 
Muni.al sources. Edwards (1928) isolated FriedI.knder 
bacillus from metritis of mares, while Webster 
(1928, 1930) described a respiratory epidemic in mice 
caused by this organism. Wallace ,Cahn and Thomas 
(1933) found it in a paralytic disease of moose, whit 
Brion and Lucen (1941) isolated an organism resemblin 
tt 
Friedlanderts bacillus from the brain culture of two 
dcvs which had died shoving; spastic .)a.rapiegia, with 
essence of .cnilles tendon and plantar reflexes and 
of ref let reaction on the posterior part of the 
abdominal wall. Gray (1942) isolated this organism 
fro:. a case of cystitis in ,a dog. although no more 
references are available of the isolation of prièd- 
lúnaer? s for n_al_ tt h ()L,L, it.11447- 
reasonably be assum6d that the orgnism is capable 
of exhibiting pathogenic properties on occasion. 
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Non -haemolytic ,dLreptococci; Non-haeL,olytic 
streptococci of the throat of any species of animal 
have not so far been studied. ibven in the medical 
field these organisms still remain ill -defined, and 
they are usually referred to as streptococci of the 
"Salivary group'', as ',Streptococcus viridarls" and 
''indifferent streptococci", according to the degree of 
greening produced on blood agar, or simply a s the 
"mouth streptococci1t. 
In' their early classical work, ,kndrews and Horder 
(1906) described the predominant Streptococci of the 
human throat as Str. salivarius and Str. mitis, but 
since they were not able to draw a clear distinction 
between these two s:cies, they considered that Str. 
mitis was a variant type of Str. salivarius. Safford, 
Sherman and Hodge (1937) also aid not find j ust if ica- 
tion for rigidly differentiating these two species, 
while in the compilations of Sherman ( 1937) both 
species are considered to be Str. salivarius, which is 
a heterogeneous group. Subsequently, although Niven, 
Smiley and Sherman (1941a, 1941b) and Sherman, Niven 
and Smiley (1943) differentiated ;tr. salivarius from 
:ter. mitis by a few physiolorioel characters, one may 
still consider that the difference ,. is not so marked 
as to warrant se arate names for them. For the 
purpose of this study, however, all the strains showing 
the lochemical characteristics of ttSalivariUstt end 
p 
-mitis as described by Sherman et al (1943) were 
classified as Str. salivarius. 
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Lactose non -fermenting strains were considered 
as Str. equinus (Sherman, 1937) . This organism, 
which is predominant in the intestine of the horse, 
is found also in bovine and numan faeces (Winslow and 
Palmer, 1910) . It has also been frequently obtained 
from the human throat. Since it also shows points of 
close- relationship with Str. salivarius, sherman and 
his co-workers consider that it is one of the variant 
types of Str. salivarius. 
,Streptococcus bovis was first described by 
Winslow and PalE._er (loc. cit.) as the prevailing type 
of streptococcus of the bovine species, though Fuller 
and Armstrong (1913) considered this organism to be 
ident dill with Str. salivarius oí the human throat. 
Orla- Sensen (1919) described it as a new species on 
account of its fermentative properties, especially its 
reaction on arabinose. Ayers and Mudge (1923) found 
these organisms predominantly in .the mouth and 
intestines of co, rs and again, Sherman et al consider 
these of ünisms also to be variants of Etr. . salivarius. 
Streptococcus fa.ecalis was first described by 
Andrews and Horder (lot. c it .) . In addition to being 
the predominant streptococcus in the human intestines, 
it is probable that it is found also in animals. 
The fact that some ant:tale, notably the horse and the 
cow, harbour other types which make up the prevailing 
streptocóccal flora has led to statements which i_aply 
that Str. faecalis is peculiar to the human intestinal 
tract/ 
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tract, but a number of investigators have reported 
this organism as occurring in the faeces of cattle, 
horses and other domestic animals. _lthough Str. 
faecalis is not classed as a pathogenic organism, it 
has been known since the original description of 
Andrews and Horder to occur occasionally in cases of 
endocarditis and other human infections. 
It is interesting that strains belonging to all 
the groups referred to above were isolated from the 
upper respiratory tracts of dogs. Str. salivarius, 
which is the predominant organism of the human throat, 
seems to be a normal inhabitant of the throats of 
dogs also, since they were so frequently found in 
these animals. 64.7 per cent. of non- haemolytic 
stre.)tococci isolated from normal and sick dogs 
belon`ed to this group. Other groups were Str. 
faecalis (12.2 per cent.) , sta. e quinus (12.8 per cent.) 
and Etr. bovis (6.8 per cent.). These organisms which 
are considered to be the inhabitants of the intestinal 
tracts of man and animals are likely to gain access 
into the nasopharyn : of dogs on account of the con- 
stant habit of these animals of licking and sniffing 
aecal rr:terials. 
As with the haemolytic streptococci, the frequency 
f these organisms was the highest in the tonsils 
(68 per cent.), less in the nasopharyn1_ (47.8 per cent. 
nä lowest in the nose (33 per cent.) in both normal 
nd sick dogs.. 
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hat part these organisms play in health and 
disease in dogs is beyond the knowledge of any veterin- 
ary_9atholo` :.ist at present, and much more research will 
be necessary before arriving at any conclusion. 
However, the greater frequency of these organisms in 
all situations in sick dogs (96 per cent.) than in 
normal dogs (77.3 per cent.) possibly indicates that 
they play cone part in diseases in these aniLals. 
It may also be stressed that the biochemical character - 
istics of many of the strains isolated in dogs are 
sip ilar to those isolated from human throats, indicat- 
ing the possibility of cross -infection between man and 
animal. 
Colif orm bacilli: Although these organisms are 
generally regarded as non -pathogenic under ordinary 
conditions, their pathogenicity In man and animals 
wider favourable circumstances have been recorded. 
In human beings they are freuently found in pyogenic 
infections of the urinary tract (pyelitis, cystitis, 
etc.) either in pure culture or mixed with pyogenic 
cocci, and also in Cholecystitis, cholangitis, appendix 
a scess, peritonitis and septic wounds invariably 
mixed with other pyogenic organisms (hackie and 
McCartney, 15.4a11). 
In &sii._:al s, organisms of the B. coli type are 
generally regarded as causative agents of trie disease 
of young calves (particularly those deprived of the 
colostrum/ 
-162- 
colostrum of dans) commonly called "white scours" or 
"calf scours" (smith and Little, 1922; Smith and 
Crcutt, 192 ).. according to Gwatkin, Legard and 
Hadwen (1936) and L: inet t , Stable forth and Edwards 
(1929) , bovine mastitis also may occasionally be due 
to Coliform bacilli. Howarth (1932). has reported 
a large outbreak of abortion. in sheep in California 
in-which an organism belonging to the colon group 
seemed to be the causative agent. But the presence 
of Bi coli in the upper respiratory tracts of dogs 
or their association in any of the diseases of dogs 
has not so far been reported. It is presumed that 
Coliform organisms play a secondary role in the 
complications of distemper, but no authentic informa- 
tion substantiating this view is yet available. 
In this investigation, organisms belonging to 
typical and &typical types of 3. coli were encoun- 
tered in 21.3 per cent. of the normal and 48 per cent 
of the sick dogs. However difficult it may be to 
assess their pathogenic significance, yet taking into 
account the few reports referred to above indicating 
their pathogenicity in man and some species of 
animals, it may be assumed that Coliform bacilli may 
associate with other organisms in the complications, 
particularly respiratory or gastric, of distemper. 
Bacterium alkaligenes: No study of this organi 
in domestic animals has yet been made. In point of 
fact, even in the medical field it still remains 
inadequately/ 
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inadequately studied. petruschky (1896) isolated 
this organism from hnrlún faeces and named it 
"Bacterium f L; calis alka.ligeneste. Again, Nyberg 
(1935) studied a large number cf strains and found 
two distinct forms and a number of Well differenti- 
ated types. They included motile and non -motile 
strains producing marked alkalinity or nc change 
at al 1 in litmus' :.ilk. one of the strains had any 
action on sugars. 11 the strains studied by 
:.;y berrg also had their origin in human excreta, but 
it is believed that though these organisms are the 
constant inhabitants of the intestinal tract of man, 
they are also found in decaying materials, dairy 
products and soil. Since no study of the antigenic 
structure of these organisms has so far been made, 
it is not known whether cr not the strains of faecal 
ori in and from other sources are antigenically 
similar. Though they are generally regarded as 
non -pathogenic, they may occa8ionally give rise to 
infections of the enteric type (petruschky, 1896; 
Hirst, 1917; Khaled, 1923) . They are often found 
as one of the commonest concomitants in human 
dysentery, and cases cf :3. ïaecalis alkaligenes 
bacteraemia have also been recorded (Mackie and 
EacOartney, 1948c) . 
The significance of these organisms in the 
upper respiratory tracts of clogs and the part they 
may play in respiratory affections are not known. 
-3ut¡ 
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But their increases frequencies in sick dogs lead one 
to believe that they may have some role in the 
respiratory complications of distemper, however minor 
that may be. 
Proteus species: The occurrence and pathogeni- 
city of this species of organism in human beings is 
fairly well known. They are frequently found in, 
and stated to be responsible for, some of the 
inflammatory and suppurative conditions in man, are 
said to be the common cause of cystitis and are 
isolated in pure culture from the urine of infected 
patients. They are also found in abscesses, either 
alone or in combination with other organisms. These 
organisms have also been isolated fromavariety of 
conditions, such as Volvulus, peritonitis, pneumonia, 
acute Eastro- enteritis of the food -poisoning type, 
empyema. lung gangrene and septicaemia (-;';ichels and 
Berner, 1925; platen, 1937; Cooper et al, 1941). 
Besides, kany strains referred to as Proteus strains 
have been isolated from the urine, faeces or blood of 
patients suffering from typhus fever, though the 
exact relationship to the aetiological agent of this 
disease is still obscure. 
In contrast to human medicine, very little study 
of this group of organisms has so far been done in 
any species of animals. Tensen (1913) considered 
them to be responsible for one form of epidemic calf 
dysentery, and Wyss (1898) has isolated them in an 




responsible for black rot of eggs Wiles, 1937) . 
Beyond this no more information regarding the 
isolation of these organisms from any species of 
animal, either in health or in disease, is available. 
Taking into account the association of these 
organisms with a variety of conditions, particularly 
inflammatory and suppurative in man, it may be 
presumed that the presence of them in the upper 
respiratory tracts of dogs may not be without patho- 
genic significance. They may play a role as 
secondary invaders in the respiratory diseases of 
dogs, even thougr_ they may not be primarily respons- 
i )1e for such conditions. Further, since distemper 
in dogs is Mostly characterised by c tarrha.l 
conditions of the respiratory tract and often of the 
alimentary tract too, these organisms may obviously 
be active in -;precipitating respiratory or gastric 
complications in that disease, either independently 
or associated with other secondary invaders. 
Neisseria: Practically no study has so far been 
made regarding the Gram -negative cocci from animals, 
and no reference is available of the isolation of 
these organisms from any species of animal. 
Sufficient study has been made from time to time of 
the common Gram- negative cocci in the nasopharynx of 
human beings. Pathogenic significance has in 
general been attributed to the meningococcus, but 
N. catarrhalis/ 
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N. catarrhalis is not considered to be an absolutely 
harmless parasite. Pfeiffer (1896) described the 
Gram- ne ;ative coccus which is now known as catar- 
halis. This organism was subsequently studied by 
Ghon and Pfeiffer (1902) , who isolated it from cases 
of acute bronchitis. Gordon (1921) examined Gram- 
negative cocci from the nose and throat o±. norma l 
persons and of persons with colds or influenza. 
On the basis of carbohydrate reactions, he classified 
them into several groups, bit out of 246 of his 
strains, 103 fell into N. catarrhalis and a small 
percentage to N. pharyngis. Dochez et al (1929) 
found Gram -negative cocci in 99 per cent. of the 
nasopharyngeal cultures and in one per cent. of the 
nasal cultures. Gundel and Linden (1931) found Gram 
negative cocci in 100 per cent. of school children. 
Burkley and Smillie (1929) found that nearly all the 
healthy people they swabbed carried Gram -negative 
cocci. Straker et al (1939) found them in 90 per 
cent. of the individuals in London and south -east 
England. None of these workers discussed the 
pathogenic significance of these Gram -negative cocci 
present in the nasopharynx of normal human beings. 
Neisseria catarrhalis I and Neisseria pharyngis 
isolated from the upper respiratory tracts of dogs 
compare very favourably with the " catarrhalis" and 
"pharyngis" group isolated from the human naso- 
pharynx both culturally and biochemically, but. 
N. catarrhalis 
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N. catarrhalis II seems to be quite a new type t.ich 
has not been isolated and described so far even from 
the human nasogpharynx. But an organism described 
by Huntoon (1934) as a probable new member of the 
genus Neisseria somewhat resembles this latter 
organism in its cultural aspects. Huntoon isolated 
a Gran -negative coccus from human lung, sputum in two 
cases. It resembled ?. catarrhalis in its 
inability to ferment any sugar , but culturally it mor 
nearly resembled N. meningitidis in being very 
delicate, dying out quickly. in artificial media and 
in its inability to grow at room temperature. 
Furthermore, in contradiction to N. c atarrhalis, it 
formed a perfect emulsion in salt solution. since 
this organism did not .correspond to any of the 
described members of the group, Huntoon consiaered 
.it to be a new species and proposed the name 
"Neisseria pseudocatarrhalis?1. Unfortunately, a 
detailed description of this organism regarding its 
morphology and cultural characteristics is lacking. 
So it is not possible to say definitely whether 
Neisseria Catarrhalis II, isolated in this investi- 
gation is the same organism, but there is some 
similarity when the recorded cultural characteristics 
are compared. 
It was not possible to make a very detailed 
study of the Gram- negative cocci isolated in this 
investigation and to establish the taxonomic relation 
ship of different types and also their -pathogenicity, 
but/ 
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but the frequency of occurrence in both normal and 
sick dogs suggests that further investigation would 
not be unprofitable. 
Diphtheroid bacilli: Only two species of diph- 
theroid bacilli, namely C..hofmanni and C. xerosis, 
ware met with both in normal and sick dogs. The 
pseudo- diphtheria or Hofmannts bacillus is en 
organism very frequently found in the throats and 
noses cf human beings. Similarly, C. xerosis is the 
commonest bacterial inhabitant of the normal conjuncti- 
val sac of human beings. Both are well recognised 
species among those non -pathogenic to man. The 
isolation of these or any other s.:ecies within this 
group from the upper respiratory tract of dogs has not 
yet been reported, but organisms closely resembling 
C. xerosis morphologically, culturally and bio- 
chemically were isolated by Smith (1904) from the 
normal conjunctival sac of dogs and were named C. 
xerosis canis. Since both these s_aecies in human 
beings are believed to be non -pathogenic and further- 
more no information is available of any disease in 
dogs caused by Diphtheroids, it may be presumed that 
these organisms enjoy a purely saprophytic existence 
in the upper respiratory tract of these animals., 
Bacillus subtilis group: These organisms are 
generally considered as saprophytes found in hay, 
soil, water and dust. Being ubiquitous they are 
found to be the common contaminants of culture inedia 
ink 
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in the laboratory. It may be presumed that the 
isolation of these organisms from the nasal swabs of 
Quite a small percentage of normal and sick dogs 
(normal, 16,A; sick, 20;x) was Quite accidental, the 
organism having gained access to the n =sal mucosa as 
a result of inhalations of dust containing the spores 
and probably they are not the natural inhabitants of 
these parts. The fact that the tonsils and naso- 
pharynx were comparatively °free cf these organisms 
su- eports this conclusion. 
Haemophilus canis : .a.lthough the isolation of 
this organism from the respiratory tract of dogs has 
not been previously reported, it was, however, 
isolated by Friedber er (1903) and Rivers (1922) fróm 
the preputial secretions of dogs. Friedberger 
named his organism Heemoglobinophilus cams in view 
of its haemoglobin requirements for growth. .e'rom 
his description, it is difficult to see how he 
differentiated it from Haemophilus influenzae, except 
that he isolated it from dogs instead of from human 
beings. Odei_a (le.l1) compared Haemophilus pettussi 
H. influenzae and H. canis and found by agglutination 
tests that they were different. From a detailed 
study of its cultural and biochemical characteristics, 
Rivers found this organism differed from H. pertussis 
by indol production, nitrate reduction and sugar 
fermentation and from H. influenzae by its in- 
difference/ 
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difference to one of the accessory growth factors and 
mannitol fermentation. 
According to previous workers, this organism is 
found in predominant numbers in the preputial 
secretions of dogs, and so it is a matter of doubt 
whether its presence in the upper respiratory tract of 
a small proportion (11 per cent.) of dogs is only 
accidental, due to the organism gaining access to 
those parts as a result of the common habit of dogs 
licking their preputial secretions, or whether it is 
also a natural inhabitant of the respiratory tract. 
:3ut , in view of the fact t_1at out of the eleven dogs 
from which the organism was recovered five were 
fe .L les, in which the chances of infection from the 
..reputïal secretions were remote, one is inclined to 
believe that H. canis has a parasitic existence in the 
upper respiratory tract (in all situations) of a small 
percentage of dogs, though it is predominantly an 
organism of the preputial secretions. 
This organism has not been reported in any other 
sl,ec i es Of animal, but an organism of similar morphol- 
ogy and cultural characteristics, requiring only sfX 
factor for its growth was reported to have been 
isolated on one occasion only by Fleming (1930) from 
the human mouth. Similarly, seven out of eighty 
strains of bacilli belonging to the "hoer ophilus group' 
isolated by Milne (1934) from human tonsils needed 
only/ 
only "X" factor. Neither of these authors studied 
the biochemical reactions of their strains, but in 
view of their nutritional requirements, it was thought 
that they belonged .to the "ii, canis" group. Beyond 
these , no other ref erence ice_. available to the 
isolation of this organism from human sources. 
Leptotrichia : pecies: r,o reference to the 
isolation of such filamentous organisms froni the 
respiratory tracts of any species of an fLals or, as a 
matter of fact, from any animal source, is available, 
nor is much information available regarding the 
isolation of such organisms from human sources, but 
the work of Bibby and Berry (1939) on "A cultural 
study of Filamentous bacteria obtained from the human 
mouth" throws some light on the problem. These 
authors isolated several strains of filamentous 
bacteria from aerobic and anaerobic cultures made 
from scrapings from the teeth, gingivae, and mucous 
surface at various sites in healthy and diseased 
mouths of adults and children and classified them into 
several groups on the basis of their morphology and 
colonial forms. Bibby and Berry thought that the 
majority of the strains had the characteristics of 
the genus Leptotrichia according to ergey's defini- 
tion and so they suggested the name, Leptotrichia 
buccalis for these strains, even though they were not 
quite identical in their morphology and cultural 
characteristics with Leptotrichia buccalis (Robin) 
Trevisan described by Bergey. 
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The strains isolated in this study from the 
tonsils and nasopharynges of dogs closely resemnled 
some of the strains of Bibby and Berry in their 
morphology and also in their staining and cultural 
reactions and, so , while definitely assigning them to 
the genus, Leptotrichia, the specific name teptotrichi 
buccalis may be suggested for these filamentous , 
organisms also. 
The isolation of these organisms in this 
investigation from the tonsils and nasopharyng.es of 
dogs, inäictes the possibility of establishing the 
existence of some more t- pes of filamentous organisms 
in these situations and also in the mouths of dogs 
biz a thorough investigation, using various culture 
media and also anaerobic methods. 
Unidentified g roup (a) : Ih ese organisms which 
were recovered from 60 per cent. of the normal and 64 
percent. of the sick does, most frequently from the 
tonsils and nasopharynx and occasionally from the nose 
could not be definitely identified as they did not 
correspond with any described organism. Their 
characteristics most nearly resemble the genus Flavo- 
bacterium and the nearest related species within that 
genus appears to be Fl-- avobacterium fecale (Bergey et 
al, 1939) in view of the liquefaction of gelatin and 
solid serum, the peptonization of milk and the absence 
of fermentation of any of the carbohydrates. Indole 
production has not been recorded in this species. 
According/ 
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according to the situations from which these 
organisms were frequently isolated, one would have 
expected theca to belong to the species, Flavobacterínr 
buccalis, but the cultural characteristics agree more 
closely with .F . f ecale . However, taking into 
account the peculiar habit in dogs of licking and 
sniffing faecal materials and genitalia, the chances 
of finding organisms of faecal origin in the naso- 
pharynx are not remote. 
Since all the strains were uniform in their 
morphology, cultural characteristics and biochemical 
reactions it may be assumed that they all belonged to 
a single s: ec ie s , probably of saprophytic habits. 
Unidentified group (b) : These organisms 
described as Gram -negative non- motile coccobacilli 
rowing profusely on ordinary media, including 
MacConkey's agar, having action only-on glucose (acid 
without gas), isolated from 48 per cent. of the 
normal and 44 per cent. of the sick dogs, also could 
not be identified definitely. Ferez (1901, 1913) 
isolated fror_ the nasal mucosa and saliva of normal 
and sick dogs a small coccobacilius fermenting 
glucose only with acid and gas and producing indole. 
But in the case of the organisms isolated in this 
investigation no gas was f oemdd in glucose and indole 
was not produced. So they do not appear to be 
perezts bacillus. It is said that certain.atrains 
of proteus ferment only glucose with acid, are non- 
riot ile/ 
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motile and do not - spread on solid media (Kelson,1947) 
but these organisms did not decompose urea into 
ammonia, which is believed to be the important 
characteristic of proteus organisms (Rustigen and 
Stuart, 1945), thus they do not find a place with 
poteus. Miles (1937) has described a small Gram - 
negative coccobacillus, fermenting only glucose with 
acid, associated with black rot in eggs, but he too 
neither identified his organism nor named it. 
However, taking ii h morphology and cultural character 
istics into consideration, these organisms may be 
grouped among the genus bacterium, although the 
probable s )ecies could not be ascertained. 
Unidentified group (c) : This group of organisms 
also -could not be identified as by their cultural 
and biochemical characteristics they do not fit into 
any of the known species of micro-organisms. 
Two probable genera to which they may belong are 
lctinobacillus or Pasteurella. although they agree 
with the former, to some extent by growth character- 
istics and biochemical reactions, animal inoculation 
teats failed to confirm them as such. Intra- 
peritoneal inoculations of the cultures to male 
guinea pigs failed to produce either Strauss reaction 
or any other appreciable pathological changes. 
Considering the situations from which these. 
organisms were isolated, it is more probable that they 
belong to the J asteurella species, which are the 
nrar çi +c ç / 
i 
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parasites of the respiratory tract of animals and 
birds. They agree with Pasteurella as far as their 
cultural characteristics are concerned, with dis- 
crete colonies without very profuse growth on 
nutrient agar and absence of growth on bile con - 
taining medium_. Further, biochemically - the 
formation of indole by most of the strains, the 
absence of gas in sugar media and the absence of any 
appreciable reaction in litmus milk are indicative 
of Pasteurella sbecies, even though the fermentation 
reactions do not Fully correspond with those of 
typical F asteurella. 
Atypical strains of Pasteurella specie;:, non- 
pathogenic-to laboratory ani___als , showin` somewhat 
similar cultural and biochemical characteristics 
have been described by Tones (1921), Tweed and 
Eddington (1930) , Newson and Cross (1932) and Rosen - 
busch and Merchant (1939). 
In view of these facts, the strains described 
under this group may provisionally be regarded as 
atypical (non -pathogenic) Pasteurella Organisms. 
The isolation._ or the Pasteurella seatica 
strains from dog bite wounds with profuse painful 
swelling and discharge attended with axillary 
adenitis in three human cases was reported by ,Lllott 
et al (1944) and so particular care was taken during 
this investi :.ation to see whether or not I,asteurella 
se .tica were ,:resent in the throats of dogs. But it 
is/ 
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is clear from the results that no such typical and 
pathogenic strain was isolated even on a single 
occasion, whereas strains considered to be datypical 
and non -virulent at the time of isolation were found 
fairly frequently. In one of the cases studied by 
L.11ott et al a typical virulent strain of past. 
sebtica was isolated in pure culture from the wound, 
whereas from the mouth of the dog, which had caused 
the wound by its bite, only a Pasteurella -like 
organism biologically atypical and non -pathogenic 
for laboratory animals was found. Since the mouths 
and throats of other two dogs were not studied, it 
is not known whether they harboured typical or 
atypical strains of this organism at the time of the 
bite. However, the isolation of a biologically 
typical and virulent strain from the wound and an 
atypical strain from the mouth of the dog should 
attract onets iíîogination as to the possibility of 
the atypical strains changing their biological 
characters and acquiring virulence when injected 
into human tissues. 
In the absence of adequate data regarding the 
microbial flora of the res;iratory tracts of dogs, 
pulmonary complications of distemper have hitherto 
been attributed only to H. bronchisepticus, but 
since thls study has shown that there are other 
pathogens also present in the nasopharyng of normal 
and/ 
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and sick dogs, there is the ,)ossibility that other 
organisms may also be responsible for such complica- 
tions, either independently or in association among 
themselves or with H. bronchisepticus. Haemolytic 
streptococci, Cosgulase- positive staphylococci and 
Friedländert s bacillus, which are potential pathogens 
may have an active role in this phenomenon, while 
non -haemolytic streptococci, Coliform bacilli, 
bacterium alkali genes and proteus sp. which are 
believed to-be mildly pathogenic may also have some 
minor part to play by way of complications or in 
aggravating any of the symptoms. The series of 
syndromes in dogs described by Hare, said to be 
caused by infection with beta -haemolytic streptococci, 
might also have been complicated by one or more of 
these organisms. Hare seems to have looked only for 
haemolytic streptococci and did not encuire for the 
presence of any other organisms that might have been 
in association with the streptococci in causing either 
all or some of the disease syndromes described by him. 
Regarding other organisms, namely, Grain -negative 
cocci, diphtheroid bacilli, anthracoides, H. canis, 
Leptotrichia sp. and unidentified Cram- negative 
bacilli, it is difficult to inicate whether they 
have only a saprophytic existence in those situations 
or if they 'are capable of exercising any degree of 
pathogenicity under favourable conditions. 
-176- 
Finally, it may be emphasized that the important 
human pathogens, naemly Str. pneumoniae, H. influenzae 
I. meningitidis and C. diphtheriae, which are normal 
inhabitants of tiffe human nasopharynx were not found 
in the nasopharynx of dogs. 
-179- 
SMEARY. 
1. One hundred presumably normal dogs and twenty -five 
sick dogs, all obtained from the outpatients/ clinic 
of the Royal (Dick) Veterinary College, were studied 
for the presence of various micro -organisms in the 
nose, nasopharynx and tonsils, and as per the 
morphology, cultural and biochemical characteristics, 
these organisms were classified into the faollowing 
fourteen main groups and studied in detail. 
a, Staphylococci 
á. Haemolytic Streptococci. 
c. Haemophilus bronchisept ious. 
d. Bacillus of FriedlEnder. 
e. Non- haeLolytio Streptococci. 
f. conform bacilli. 
E, Bacterium alkaligenes. 
h. Froteus sp. 
i. Gram -negative cocci. 
j. Diphtheroiá bacilli. 
k. Bacillus suòtilis L-Ioup. 
1. Haemophilus canis. 
m. Leptotrichia sp. 
n. Unidentified Gram-negative bacilli. 
2. The incidence of these organisms in normal and 
sick dogs and their frequencies in different situations 
(nose, nasopharynx and tonsils) were recorded. 
-180- 
3. Staphylococci: These were more frequently found 
in the nose, less in the nasopharynx and still less 
in the tonsils of both normal and sick dogs. 70.7 
per cent. of the apparently normal and 64 per cent. of 
the sick aniï_als were harbouring these organisms in 
one or more situations, while 49.3 :er cent.. of the 
normal and 68 per cent. of the sick yielded patho- 
genic (cocgulase positive) strains. 
4. Haemolytic streptococci: 64 per cent. of the 
normal and 68 per cent. of the sick dogs were the 
carriers of these organisms- The average percentage 
carrier rates in the nose , nasopharynx and tonsils 
were 18, 47.7 and 64 respectively. 48.2 per cent. 
of the strains Belonged to Lancefieldts serological 
group G, 13.2 per cent. to C., 23.7 per cent. to J. T, 
10.5 per cent. to L., 2.6 per cent. to and 1.8 per 
cent. to F. Group G. was lower, whereas groups Li and 
L were higher than the figures recorded by previous. 
workers. The public Health aspect Of the occurrence 
of groups G, C and A was duly stressed. 
5. Haemophilus bronchisepticus: This was isolated 
from 18.7 per cent. of the normal and 52 per cent. of 
the sick dogs. ramohgst the normal, mostly young 
animals were found to be carriers. The strains 
isolated in this investigation were typical of those 
described by previous workers regarding cultural and 
biochemical characteristics and also pathogenicity 
tests. Human infections with this organism were 
also quoted. 
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6. r riedlándert s bacillus: Five strains resembling 
this organism by cultural and biochemical characteris- 
tics were isolated from four sick dogs, whereas no 
strain so typical of these was found in normal dogs. 
These strains were considered to be associated with 
complications of distemper. 
7. Non -haemolytic Streptococci: These organisms were 
recovered from 73.3 per cent. of the normal and 96 per 
cent. of the sick dogs. Representatives of Str. 
saliva.rius, str. e quinus, Str. bowls and Str. fàecüli s 
were amongst the 133 strains isolated in this 
investigation. 
8. Coliform bacilli: The frequency of this group of 
organisms was considerably higher in sick (48 per cent 
than in normal dogs (21.3 per cent.) . of the thirty - 
two strains, fourteen were typical B. coli, twelve . 
were aerogenes or atypical for_,s and sib were of 
B. cloacae type. 
9. Bacterium alkaligenes: r ifty- ei;ht strains 
belonging to this group liVere isolated from the normal 
and sick doffs, and their cultural and biochemical 
characteristics were found similar to those described 
by Petruschky and Nyberg. The frequency of these 
organisms in sick dogs (60 per cent.) was markedly 
higher than that in normal dogs (36 per cent.) . 
10. proteus sp./ 
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10. Proteus sp: Strains belonging. to this species 
were isolated from 16 per cent. of the normal and 28 
per cent. of the sick dogs; their frequency the 
nose, nasopharynx and tonsils of normal and sick dogs 
was compared and their probable role as secondary 
invaders in catarrhal conditions in dogs described. 
11. Gram.- negative cocci: These were isolated from 
60 cent. of the normal and 56 per cent. of the 
sick dogs. 67.4 per cent. of the strains belonged to 
the typical Neisserie cetarrhalis species; 22.1 _er cent. 
resembled N. ca;tarrhalis biochemically, but culturülly 
showed great disci aiilarit; to "c:tarrhalist4 ana so 
were considered to be e new species similar to that 
described by Euntoon as t"Neisserie pseudo- caterrhalisn. 
The remaining 10.5 per cent. belonged to the N. 
pharyngis group. No strain showing pigmentation on 
culture inedia was isolated. 
12. Diphtheroid bacilli: Either c. hofmanni or 
C. xerosis was recovered from 18.7 per cent. of the 
normal and 28 per cent. of the sick dogs. No patho- 
genic i_ portance was attached to them. 
13. Bacillus subtilis group: These were isolated from 
10 per cent . of the normal and 20 per cent . of the sick 
dogs, mostly from the nose and only in one instance 
from the tonsils. 
14. Heemophilus canis: Only 12 per cent. of the 
normal and 8 per cent. of the sick dogs showed haemo- 
p hilic organisms which were identified as H. canis. 
110 _)athogenic significance was attached to them either. 
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15. Leptotrichia sp: Filamentous organisms of the 
kind isolated from the human mouth Aere present in 
the tonsils and nasopharynx of does, but no stho- 
genic significance was attached to them in view of 
the fact that they were non -pathogenic for laboratory 
.aniLals, and also by the failure to find signif is ant 
difference between their occurrence in normal and 
sick does. 
16. Unidentified: Three groups of unidentified 
Gram -negative bacilli were described and their 
possible generic status discussed. 
17. Typical pasteurella strains were not isolated, 
neither was the bacillus reported to have been 
isolated by Perez (perezts bacillus) from the saliva 
and nasal mucosa of normal and sick dogs. Similarly, 
other human patho ens , namely; Str. . pneumoniae, 
C. diphtheriae, H. influenzae and N. meningitidis, 
which are normal inhabitants of the human nasopharynx, 




De Tong (1912) recorded the death of a few of 
his laboratory cats by the infection of haemolytic 
streptococci which he recovered from the exudates of 
the respiratory tracts, out did not describe the 
characteristics of those streptococci. Again in 1922 
Bayne -Tones described an epizootic in cats due to 
haemolytic streptococci. The disease broke out among 
twenty -five cats kept in e room in his laboratory and 
was so fatal that all the cats, with the exception of 
two, died within a fortnight. The disease began with 
an infection of the upper respiratory tract, with 
sneezing and greenish discharge from the nose, 
followed shortly by a fatal septicaemia. Haemolytic 
streptococci were recovered from the discharges and 
blood of the affected cats, most often in pure culture 
and he thought that the cause of the malady was haemo- 
lytic streptococci alone (not associated with any 
other organism). He was particularly careful to 
look for the organisms of the haemorrhagic septicaemia 
group in these dead animals, but they were not found. 
All the strains of streptococci isolated from these 
animals were identical in their cultural and bio- 
chemical characteristics. They caused clear beta 
type f haemolysis on blood agar, failed to ferment 
mannitol and inulin, produced a final pH of 4.8 in 
glucose broth and were unable to hydrolyse sodium, 
h ippurate/ 
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hippurate. The saine author studied the throats of 
fifty apparently normal cats with a view to determin- 
ing the frequency of occurrence of haemolytic strept- 
cocci in these animals, but was able to isolate it 
only from one of them, concluding therefrom that it 
rarer occurred in the nasopharynx of healthy cats 
(2 per cent.) 
Rivers and Bayne- Tones (123) recorded the 
isolation of influenza-like bacilli from the throats 
of seven of the fifteen cats studied. ;ill those 
strains were Gram -negative, non -motile, non- sporing, 
small pleomorphic bacilli, morphologically resembling 
H. inf luenzae . Culturally the organisms would not 
grow on ordinary media. But unlike H. influenzae, 
all these.strains (excepting one) Were able to grow 
on a medium to which an autoclave labile substance 
(V factor) was added as accessory grDwth factor. 
The one exception noted dia not grow in any medium 
which did not contain an autoclaved blood or blood 
extract. Even the medium containing heematin and 
yeast extract (X and V factors) , which supports a good 
growth cf true influenza bacilli, was of no value in 
growing this strain. ill of them reduced nitrates, 
some only produced indole and their ability to ferment 
carbohydrates was variable. Since these strains 
resembled the strains isolated from the human throat . 
and lung cultures (Rivers, 1922) in their morphology, 
growth/ 
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growth reouirements and biochemical reactions, these 
also, like the human strains, were assigned to the 
Haembphilusparainflue_nzae group. 
Kremsreiter (1937) isolated from the throat of a 
cat a small, non- motile, non- sporing, Gram- negative 
bacillus which he described as belonging to the 
haemoglobinophilus group. The biochemical reactions 
of this organism were similar to Pasteurella septica, 
and'it was also pathogenic to experimental animals. 
rn organism which differed nowise from this bacillus 
was found in the discharge from a wound in a man 
caused by the bite of that particular cat, indicating 
the transmission of this organism into the wound 
from the mouth of the cat. 
Similarly, Rimpau, in 1937, reported three 
instances where haemoglooinophilic organisms similar 
to the one described by Kremsreiter were recovered 
from the throats of cats and also from the wounds 
inflicted by these cats in human beings. 
Schenk (193E) isolated Pasteurella septica 
strains from the throats of all of six sick cats and 
from nine out of fourteen healthy cats which he 
examined. He also referred to four instances v ere 
the same organism was isolated from cat bite wounds 
in human beings. He believed that his organism was 
identical with those isolated by Kremsreiter and 
Rimpau, although these authors had described their 
organisms/ 
organisms as being haemoglobinophilic. Schenk 
described his organism'as being a minute- Gram - 
negative bacillus which showed bipolar staining when 
isolated from pus or from the blood of an injected 
rabbit. This characteristic was not evident on 
agar culture, but pleomorphic forms occurred with 
degeneration. Colonies were medium -sized, greyish - 
white and vaulted, having smooth edges and non- 
haemolytic. Growth was scanty on plain agar and 
absent on LacConkey agar. No change occurred in 
litmus milk, but indole was produced and acid without 
gas was formed in dextrose, galactose, levulose, 
xylose, mannitol and maltose. The strains isolated 
from wounds produced no acid from lactose, but 
certain strains isolated from cats produced acid from 
that sugar. The organism was pathogenic for 
laboratory animals. 
Alin (1942) , while describing three cases of 
cat bite wound infection with Pasteurella septica in 
human beings, recorded the isolation of that 
Organism from the mouth and throat of the cat which 
had inflicted the wound in one of his cases. 
-189- 
1û? 1Eñ ILiL , TT C;r=N I(gL .l"iN Û PROCEDURE 
Source of material, .method of collection and 
the technique. and procedure adopted in this investi- 
gation were the same as in the case of the dogs. 
Thirty apparently normal cats of different breeds and 
variable age, all destroyer by intracardial injection 
of nembutol, were s &lected for swabbing. Sex, 
breed and age of these animals were not recorded. 
Three. swabs were taken from each animal - one from 
the nose, one from the nasopharynx and the third 
from the tonsils - and cultures were made, using the 
same media as in the case of the dogs but with the 
addition of a further medium composed' of five per 
cent. blood agar plate with one per cent. glucose 
and 0.1 per cent. cyst ine , which was used with a 
view to the isolation of Brucella tularensis, if that 
organism were resent in the naeopharynx of cats. 
-190- 
RESULTS. 
The organisms isolated in this investigation are 
listed in Table .:; and mostly belongeL to the same 
species as those found in dogs, excepting that typical 
virulent strains of pasteurella septica and pera- 
influenza bacilli were isolated quite fre cuently. 
These orgenisms,r`ound in cats,were not found in dogs, 
whereas H. bronchisepticus,which was recovered from a 
small percentage of the apparently normal dogs, was 
not isolated from these animals. The frequencies of 
different organisms in all the situations were 
considerably lower than similar organisms in the 
corresponding parts in dogs, and the growths too, on 
the priaary culture plates were decidedly less copious 
As per the morphology, cultural characteristics 
and biochemical reactions, all the organisms isolated 
in this investigation were roughly classified as 
follows: - 
1. Staphylococci. 
2. Haemolytic streptococci. 
3. Influenza group bacilli. 
4. Pasteurella septica. 
5. Lion -haemolytic streptococci. 
6. Gram -negative cocci (Neisseria) . 
7. Diphtheroid bacilli. 
8. Bacterium alkalig,enes.. 
9. Col if orm bacilli. 


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The absolute and relative frecuencies of these 
organisms in the nose, nasoDharynx and tonsils of 
thirty cats are shown in Table LJ ,_ _., and since most 
of these organisms have been described in detail in 
Part T in connection with dogs, they are only briefly 
described here, excepting perainfluenza bacilli and 
Pasteurella se]Jtica, which were not found in dogs. 
staphylococci. 
These organisms were recovered from fourteen 
(46.7 per cent.) of the thirty cats, from the nose of 
every positive case, from the nasopharyn_ of three 
and from the. tonsils of two. Only three strains 
(151;), 25-, and 251T 14 were pósitive for coa`ulase 
production in rabbit plasma. 6o, taking coagulase 
production as the criterion of pathogenicity, only a 
small percentage (6.7 per cent.) of the normal cats 
harboured pathogenic strains. The proteolytic power 
of these strains was very feeble. Only one strain 
licuefied solid serum and six of them li :.uefied 
gelatin. Tea strains (about 50 per cent.) fermented 
mannitol. Only four strains shoved distinct aureus 
pigment while the rest were all albus. 
Haemolytic Streptococci. 
Only three (10 per cent.) of the thirty cats were 
found carriers of these organisms, one in the naso- 
pharynx and two in the tonsils. All the three strains 
belonged to Lanc e.f ieldt s serology is :_.l group G and none 




Characteristics of Staphylococci (Cats) 
1 Ni Albus 
3 N1 Albus 
3 T1 Albus 
5 N1 Albus 
8 N1 Albus 
7 Ni Albus 
7 IP3 Albus 
9 N1 Aureus 
10 Ni _;1bus 
14 Ni Al bus 
15 Ni Albus 
16 N1 Albus 
16 T2 Al bus 
19 Ni Aureus 
19 NP4. .'abus 
24. N2 Albus 
25 N2 _;.ureus 
25 NP1 Aureus 
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A A +++ 
A A +++ 
A 
A (under Sugar) _ 
» » 
+++ ( under Coagulase) 
» n + 
Acid production. 
No reaction. 
= Positive reaction 3 hours. 




Biochemical reactions of haemolytic Streptococci, group G 
Strain 
Sodium 
H ippurate Aesculin 
Litmus 
I, ilk Lactose Raffinose Glycerol 
1 1\1P1 A 
11 T1 A. 
18 T3 A 
A = Acid product. 
No reaction 
AG = Acid and clot 
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biochemical reactions of these strains differed in on 
respect from the strains from dogs and human sources, 
namely, in the absence of reaction in aesculin, which 
is in contrast to dogs' and human strains, .hich have 
always been recorded as having action on that sugar. 
None of the strains hydrolysed sodium hippurate and 
they had no action on raft inose and glycerol.' One 
strain clotted litmus milk with the formation of acid, 
and the other two formed only acid in that medium. 
So, as per the biochemical reactions it was not 
possible to classify them under any of the three types 
described by S3nith and Sherman (1938). 
Influenza group bacilli. 
;,11 strains of small Gram -negative bacilli which 
were confirmed as haemophilic by their inability to 
grow on any of the blood -free media, such as glucose 
broth, serum broth, serum agar, liver infusion agar, 
Dorset's egg rueaiurn, etc., were studied for the 
recuirements of their accessory growth factors by 
testing their ability to grow in the presence of 
haemat i n, representing the .ìí factor, and unautoclaved 
yeast extract, representing the V factor, and hee _atin 
and yeast extract, representing both X and V factors. 
They were also studied for the formation of indole and 
the reduction of nitrate by the methods already 
described in Part I in connection with Haemophilus 
canis, but their action on carbohydrates was not 
studied. 
-196- 
Organisms belonging to this group were isolated 
from bine out of thirty cats (30 per cent.). Two 
were positive in the nose, seven in the nasopharynx 
and five in the tonsils. 
The characteristics of the fourteen strains 
isolated in this investigation were not uniform. 
All of them grew in haemopeptone water and on agar 
with yeast extract and haematin. 411 but two strain 
were able to grow in the presence of yeast extract 
alone, but failed to grow on media containing haemat i 
only, indicating thereby that these strains needed 
exclusively the V factor and not the X. Two 
exceptions noted (23 ̂le and 29 IT)), which failed 
grow in the presence of yeast extract were able to 
grow on agar with haematin, indicating in this case 
that X factor only was essential and not V. Further, 
both these strains formed indole in haeraopeptone 
water culture. Two more strains (2;p1 and 2T2) 
also produced indole. The reduction of nitrate. was 
the common feature of all the strains. The 
strains (121p3, 26N1 and 26TT5) showed haemolysis on 
blood agar. 
The type of Erowth of these strains in general 
on chocolate agar were somewhat similar to N. influ- 
enzae, but on careful observation and oh longer 
incubation it was noticed that they grew on this 
medium a little more )rofusely, and the colonies of 
some of the strains were slightly bigger. most of 


























































































































































































































































































































































































































































































































































The colonies on blood agar were discrete, small, 
forvex or slightly flat, round with entire edge, 
transparent or slightly opaque, smooth and emulsifiable. 
These strains had a tendency to die out in r.._.. -._ 
culture more Quickly than H. inf îuenzae . ;,ore lost 
their viability even within four days on blood agar 
at room temperature. 
Pastaurella septica. 
Organisms identified as pasteurella septica by 
their morphology, cultural characteristics, bio- 
chemical reactions and pathogenicity tests, were 
isolated from thirteen (43.3 ,per cent.) of the thirty 
apparently healthy cats. Light of them were positiv 
in the nasopharynx, nine in the tonsils and none in 
the nose. In our animals they were isolated both 
from the nasopharynx and tonsils. 
Morphologically, these organisms were small, 
coccoid or slightly ovoid bacilli, 0.5 to 1.2 by 0.2 
to 0.5 micron, with slightly convex sides and 
rounded ends. ..;Dme organisms looked almost like 
cocci and some showed slight pleomorphism, appearing 
like short rods. They were non -motile, non - 
capsulated, non- sporing, Gram- negative and .non-acid- 
fast; arranged singly, in pairs or in groups but 
never in chains. Films from cultures stained by 
Gram's method did not show typical bipolar organisms, 
even though they appeared deeply stained at the ends, 
But by Leishraan's or Giemsa's stains a few distinct 
bipolar organisms were seen. 
-199- 
The cultural characteristics of 411 these strains 
were quite uniform and no appreciable difference was 
noticed among them. On blood agar plates, in 24 hours 
at 37 °C. they showed round, low, convex, amorphous, 
greyish -white ,; translucent or slightly opaque small 
colonies, 0.5 to 1.5 mm. in diameter with smooth 
glistening surface and entire edge; butyrout in 
consistency and easily emulsifiable without haemolysis 
Growth on nutrient agar was poor. very small, 
round, discrete colonies were seen in twenty -four hour 
In broth, moderate uniform turbidity with granu- 
lar growth was noticed in twenty -four hours. There 
was no deposit and no surface ring or pellicle, but 
on longer incubation a slight viscous deposit was seen 
Ioderate whitish, fairly con fluent growth was 
noticed in Loffler's serum - no liquefaction. None 
of these strains showed any visible growth on potato 
or on MacConkey. Similarly, no growth was observed 
in gelatin stab culture. 
The biochemical characteristics of all these 
strains were not quite uniform; minor differences 
ere found as shown in Table LXIV. Only eight 
strains (47 per cent.) were weakly positive for 
catalase and the rest were negative. None of them 
formed ammonia or hydrogen sulphide. All produced 
indole and were negative for M.R. and V.P. Litmus 
milk was practically unchanged in all cases and 
methylene blue was not reduced. all without exceptio 
produced / 
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producedacid in glucose, mannitol and sucrose, but 
none of them had any action on l:sctose, inositol, 
dulcitol, salie in or inulin. ?Reactions on other 
sugars were variable; Xylose and trehalose were 
acted upon by most of the strains; three exceptions 
were recorded in the case of the former and four in 
the latter. six acted on sorbitol, three on maltose 
four on arabinose and two on dextrin. 
Freshly isolated strains were tested for patho- 
genicity to mice, 'guinea pigs and rabbits. 0.25 -0.5 
c.c. of the 48 hours? broth culture injected intra- 
peritoneally killed the mice in 24 48 hours, and the 
organisms were recovered in -cultures from liver, 
spleen and heart blood and were also found in direct 
smears. 
Similarly, 1.0 c.c. of each culture inoculated 
intraperitoneally to guinea pigs and the same dose 
intravenously to rabbits was lethal to those animals 
within 18 -36 hours, the organisms being subsequently 
recovered from the tissues. 
Non- haemolytic streptococci. 
Of the thirty cats, ten were found positive for 
these organisms (33.3 per cent.); two of them 
harboured them in the nose, five in the nasopharynx 
and six in the tonsils. Out of the thirteen strains 
isolated, five did not show any haemolysis on horse 
blood agar plJte, and the remaining eight showed 
slpha haemolysis. 
these/ 
The biochemical reactions of 
TABLE LXV 
Non - haemolytic Streptococci (Cat) 
Biochemical Reactions 
0 c) , o ,c 
oa 
cif M 
{ .r -ri 
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3 T2 Alpha 
! NP3 Alpha 
¿f T2 Nil 
9 N2 Alpha 
12 NP3 Alpha 
113 T3 Alpha 
21 T2 Nil 
23 NP2 Nil 
23 T1 Nil 
27 NP4. Alpha 
30 N3 Alpha 
30 T4. Alpha 
- - A - A A A - - - - - - Salivar- 
ius 
- - AO- A A A -A - - - - A " 
- - A - A A A -A - - - - A " 
- - A- A A A -A - - - - A " 
- - A - A A - - A - - - - A equinus 
- - A - A A A - A - A - - - Sali- 
varius 
- - A - A A - - A - - - - - Equinus 
- - AO- A A A -A - A - - A Sali(3 
varius 
- - A - A A A - - - - - A " 
11116 AC - A A A - - - - - - A 
A - A A - - - - - - - equinus; i' 
; 
AC - A A A - A - - - - - Sali- I 
varius 
AC - A A A - A - o. - - 
A s Acid 
AC = Acid and clot 
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these strains were not uniform, but they were some- 
what similar to the strains isolated from dogs. 
Ten strains were roughly classified as Str. sali- 
varius and the remaining three as str. eTLxinus. 
No strain corresponding to either Str.. bovis or 
Str. faecalis was met with. 
gram- negative cocci. 
Only six (23.3 per cent.) of the thirty cats 
were found ositive for these organisms, in two 
instances in the nose, three in the nasopharynx and 
three in the tonsils. Out of the eight strains, 
seven were typical of Neisseria catarrhalis, growing 
profusely on ordinary media and having no action on 
any of the carbohydrates, simulating catarrhalis I 
(isolated from dogs) , vihile' the remaining One, though 
resembling typical catarrhalis in its biochemical 
reactions, culturally was similar to catarrhalis II 
found in dogs. 
Diphtheroid bacillus. 
An organism resembling Corynebacterium hofmanni 
was isolated from three (10 ber cent.) of the thirty 
cats, once from the nose and twice from the naso- 
pharynx. These strains grew profusely on ordinary 
media, showed no metachromatic granules and had no 




These were isolated from five (16.7 per cent.) 
of the cats. One anii:l was positive in the nose, 
three in the nasopharynx and two in the tonsils. 
All the strains were similar to the type described 
by Nyberg (1935). They were all non -motile and had 
no action on any of the carbohydrates or on litmus 
milk. No strain typical of Bacterium faecalis 
alkali enes of Petruschky's description (motile and 
rendering litmus milk strongly alkaline) was met 
with. 
Coliform bacilli. 
Three of the thirty cats (10 per cent.) were 
found _Positive for these organisms; two strains, one 
isolated from the tonsils of cat No. 4 and the 
other from the nasopharynx of No. 20 were the 
atypical strains of j. coli which were identified as 
B. lactis aeroenes on account of their action on 
inositol, absence of indole production, positive V.P. 
and negative L.R. reaction, and the presence of 
growth in citrate medium; while cat No- 21 
harboured typical B. coli strains in all the three. 
situations (nose, nasopharynx and tonsils). These 
strains did not ferment inositol, produced indole, 
showed positive M.R. and negative V.P. reaction and 
failed to utilise citrate. 
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Leptotrichia (sp.) 
Organisms belonging to this group were as common 
in these animals as they were in does. They were 
isolated from eight out of thirty cats (26.7 per ce nt.) . 
In five of them they were present in the nasopharynx 
and in six in the tonsils, but in none in the nose. 
All the eleven strains isolated in this investigation 
were identical rith the strains isolated from dogs 
(described in part I) regarding morphology, cultural 
and biochemical characteristics. 
Unidentified group (a) . 
A Gram -negative bacillus of similar cultural and 
biochemical characteristics to the organism isolated 
from dogs and described under Unidentified group (a) 
in Part. I, was isolated from 46.7 per cent. of the 
cats, mostly from the tonsils and nasopharynx and 
occasionally from the nose. 
Unidentified group (b),. 
A Gram -negative cocco- bacillus of the type 
described under Unidentified group (b) in Part I, 
provisionally grouped under the genus bacterium was 
isolated from only 10 per cent. of the cats. 
A few other strains of unidentified Gram - 
negative bacilli which were occasionally met with and 
considered to be saprophytes were not recorded. 
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DISCUSSION. 
Staphylococci . No reference is available of 
.anyrevíous study of the staphylococci from cats, 
and it is now clear from this investigation that, in 
contrast to dogs, cats very occasionally harbour 
pathogenic strains, althoug__ the presence of non - 
coagulase strains is fairly common. À.ureus pig - 
mentation is no indication of .pathogenicity, as the 
two 'strains (9N1 and 19N1), which showed clear golden 
pigment failed to clot rabbit plasma and one albus 
strain (15Ty1) was positive for coagulase. Sirr:ilarly, 
mannitol fermentation was not correlated with patho- 
genicity as several coagulase- negative strains also 
fermented this sugar. 
Haemolytic streptococci. This investigation 
supports the observations recorded by Bayne-Tones 
(1922) that haemolytic streptococci are rare in 
healthy cats. Their frecjuency in respiratory 
diseases needs to be studied in order to confirm 
whether or not they are capable of causing septi- 
caemic diseases in these animals as recorded by 
De Jong (1912) and Bayne- Jones. No instance of the 
kind appears to have been recorded in recent. years, 
and it may be useful to study the association of 
these or`anisms in respiratory and other diseases of 
cats, as has been done with dogs by Hare. 
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Influenza group bacillii In 1903 Friedberger 
recoFered from the preputial secretions of dogs an 
organism which resembled 3, influenzae in its 
morphology and in its dependence on blood for culture. 
It was called 3. heemoglobinophilus canis. Rivers 
(1922) tested this organism for its growth require- 
ments and recorded that it demanded only the X factor-. 
In the same year he isolated from two cases of 
influenza in human beings an organism which yes in 
every respect identical with B. influenzae, except 
that it required only the V factor for growth. He 
named it "Bacillus parainfluenaae". In addition, 
Rivers and Bayne -Tones (1923) isolated from the throat 
of healthy cats a haemophilic organism similar to 
3. perainfluenzae regarding morphology and growth 
requirements. Fildes (1923) examined the growth 
requirements of B. influenzae, the Koch -';e eks bacillus 
Bacillus haemoglobinophilus canis and other bacilli 
and found that the first two were identical, both 
requiring ; and V f_ctors, while the third required 
only the ; , factor. He considered that only these 
three organisms should be included in the haemoglobino- 
philic group and others described as haemophilic, e.g., 
pe_ tussis, should be excluded. 
Bacillus influenzae, from the time of its dis- 
coyery, was generally recognised as non -haemolytic. 
3ut Pritchett and Stillman (1919) noted the occurrence 
among a large number of cultures of haemophilic 
bacilli isolated from cases of influenza and from 
ll-nmf-il 
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normal persons, of a small proportion of strains 
which produced haemolytis on blood agar. Fivers and 
Lanschner (1921) regarded it as a haemolytic variety 
of the influenza bacillus and as belonging to that 
group. But it was Filles (1924). who Droved that 
these haemolytic strains demand only the V factor 
for growth, being indifferent to the X factor. He 
worked with fourteen Danish strains of haemolytic 
influenza bacilli and concluded that they were in- 
different to the blood pigment factor but demanded 
the V factor. In this respect they were similar to 
the Bacillus :parainfluenzae isolated from human and 
cats' throats, which, however, was non -haemolytic. 
Filles included the followin' under what he called, 
"Influenza group bacilli":- 
1. 3. inf luenzae , requiring both the X and V 
factors. 
2. B. haemoglbbinophilus cams, requiring only 
the X factor. 
3. Haemolytic influenza bacillus, requiring only 
the V factor. 
4. B. arainfluenzae (Rivers) , also requiring 
only the V factor. 
Valentine and Rivers (1:,27) reported that the 
majority of the haemolytic strains of haemophilic 
.bacilli! 
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bacilli found in the human nasopharynx required only 
the V factor for their growth, while a minority 
required both the X and V factors, and a proportion 
of non -haemolytic strains of haemophilic bacilli also 
required only the V factor, and so they proposed the 
name, H. parainfluenzae for all the haemophilic 
organisms recuiring only the V factor, whether haemo- 
lytic or not. 
The results of this investigation not only 
confirm the findings of Rivers and Bayne -Jones of the 
presence of non -haemolytic strains of H. parainfluenza 
in the respiratory tracts of cats, but it also 
furnishes additional information that both the haemo- 
lytic strains of the influenza bacillus (12ia03, 
and 26T5) re qùir ing only the V factor for growth 
(included in the parainfluenzae group, Valentine and 
Rivers, loc. Cit.) and the strains resembling H.canis 
(23T6 and 9 pj) needing only the X factor, are also 
occasionally found in these animals.. In other words, 
it may be emphasised that with the exception of 
Pfeiffer's bacillus, which requires both the and V 
factors, the remaining types included under influenza 
group bacilli by Fildes are recoverable from cats. 
H. parainfluenzae is said to be occasionally 
associated with pharyngitis, it is a rare cause of 
ulcerative endocarditis and is occasionally found in 
infected wounds and sinuses in human beings (Topley 
and Wilson, 1948b). Since this organism is fairly 
common/ 
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common in human beings and cats, cross infection 
between these Jet animals and the members of the 
household appears to be possible. 
It is not known what part this organism plays 
in the respiratory or other diseases of cats, but 
since mild pathogenicity is attributed to it in 
human beings, it may similarly cause such conditions 
in cats and also be associated with some of the 
respiratory diseases in these animals, either in- 
dependently or in conjunction with other organisms. 
This study further confirms the views of Rivers 
and Bayne -Tones that any one engaged in studying 
respiratory el izoot is s of animals should study the 
nutritive requirements of any small Gram- negative 
bacillus which one might come across, lest it should 
be mistaken for H. influenzzae or H.pei tussis, and 
the fact that such bacilli are present in animals 
should be recognised by research workers who attempt 
to reproduce diseases in animals with H. influenzae 
or H. pertussi:. 
Pasteurella septica. lthou,h it appears from 
the literature that no systematic study has yet been 
made to investigate the presence of Pasteurella 
organisms in cats with a view to ascertaining their 
aetiology ic-1 significance in any of the 'respiratory 
or other diseases of cats, yet by way of investigìtin 
the possible source of Pasteurella infection in 
wounds/ 
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wounds f ollo-; ing cat bites in humans, some authors 
have studied the throats of cats and isolated 
Pasteurella septica strains from these animals 
(Kremsreiter, 1937; Rimpau, 1937; 
Schenk, 1933, and 
Allin, 1942), . Even though Kremsreiter and 
Eirapau 
described their organisms as haemoglobinophilic, 
they 
were not definite that their strains were 
absolute in 
their haemoglobin reouireraents and, since 
they were is 
other respects identical with the organisms 
isolated 
by. Schenk and Allin and those isolated 
in this in- 
#estigation, it may be presumed that 
_'remsreiter and 
Rimpau were also dealing with the same 
organism. 
These authors probably thought 
that the strains were 
haemoglobinophilic on account of the 
poor growth on 
agar as reported by Schenk and 
Allin and also 
evidenced in this study. 
Even though this organism appears 
to be a harm- 
less parasite in the throats of 
cats, it is definite- 
ly pathogenic when inoculated 
into guinea pigs, mice 
and rabbits (other animals not 
tried) . Reports are 
also available of its pathogenicity 
to human subject 
Kapel and Holm (1930) first 
recorded a case of wound 
infection with Pasteurella septica 
in man following 
cat bite. Their observation 
has since then been 
confirmed by other workers 
on the Continent, 
Kremsreiter, Rimpau and Schenk; 
in America by Allin 
(1942) and Hansman and Tully 
(1945) and also in 
Britain/ 
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Britain by ,llott et al (1944) . All these authors 
agree that the Pasteurella septica organism is trans- 
mitted from the cat to human beings by its bite or 
scratch, and such infected wounds give rise to 
symptoms of pain, swelling and abscess formation, 
often with complications of subacute osteomyelitis 
and cellulitis with adenitis. In one of the cases 
reported oy Alin a subperiosteal abscess develóped, 
Oing to the same organism at the site of a cat bite 
eleven months after the wound had been inflicted, 
indicating that the organism remains dormant in the 
tissues, particularly bone, for months. These 
authors suggest that this condition should be 
recognised as 'a clinical entity and be added to the 
list of diseases communicable from animals to human 
beings. 
Reports are also available of the isolation of 
pasteurella septica froh various conditions in human 
beings, such as prolonged puerperal :yrexia 
(Brugnatelli, 1913) , gastroenteritis following the 
handling of fowls suffering from Pasteurella in- 
faction (Von doer, 1916), empyerna (Dei;re, 1919), 
chronic pneumonia (Nce.rsc ar 1938) and .appendicular 
abscess (Ludlum, 1944) . But these references are 
not conclusive enough to confirm that this organism 
is pathogenic to human beings by other routes than by 
wounds, such as ingestion and inhalation, However, 
if/ 
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if by any chance the latter is possible, household 
cats could easily be the sources of such infections, 
being apparently frequent throat carriers of this 
organism. 
It is not known whether this organism remains 
only as a harmless parasite in the throats of cats or 
if it is capable of causing zany ..)a.tho ;epic symptoms in 
these animal s under favourable conditions. An 
extensiv=e study investigating its association with 
various respiratory affections would be necessary to 
decide this factor. 
Other organisms. Regarding other organisms, 
namely, non -haemolytic streptococci, Gram -negative 
cocci, diphtheroid bacilli, coliform bacilli, 
leptotrichia ap.. and unidentified Gram -negative 
bacilli, these hove been fully discussed in part I 
with reference to dogs aiid, since they do not appear 
to have any more importance in cats, they are not 
discussed here again to avoid repetition. 
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SUï ̀L`,ARY 
1. Thirty apparently normal cats, destroyed by 
intracardial injections of nembutol, were studied for 
the presence of various micro-organisms in the nose, 
nasopharynx and tonsils. 
2. btaphyloc oc c i were isolated from the noses 
of fourteen (46.7 per cent.), nasopharynx of three 
(10 per cent.) and from the tonsils of two (6.7 per 
cent.) cats. Only two animals were found to be 
carriers of pathogenic (coagulase- positive) strains, 
one in the nose and the other in the nose and 
nasopharynx. 
3. Three cats (10 per cent.) were positive for 
haemolytic streptococci, two in the tonsils and one in 
the nasopharynx. All the three strains belonged to 
Lancefield's serological group G. None of these 
strains fermented- aesculin, in contrast to group G 
strains of dogs and human origin, which always act 
on that sugar. 
4. Influenza group bacilli were isolated from 
nine cats (30 per cent.). Of the fourteen strains, 
twelve were H. parainfluenzae type, recuiring only 
V factor for growth, and the other two needed only 
X factor and were positive for indole , resembling 
H. canis. 
5. Pasteurella septica strains were isolated 
from thirteen cats (43.3 per cent.) , either from the 
nasopharynx or tonsils, or from both, but never from 
the nose. 
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6. iron haemolytic streptococci, Gram -negative 
bocci, Corynebacterium hofmanni, Bacterium alkali- 
senes, Coliform bacilli and Leptotrichia sp. were 
also recovered and their frequencies recorded. 
7. Two groups of unidentified Gram -negative 
bacilli were recorded. 
8. Brucella tularensis was not isolated. 
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